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FOREWORD

The Agency's many |esislative mandates, calling for inproved
environmental quality nationw de, specify delegation of authority to
state or designated regional and |ocal governments for inplementation
of the progranms. In addition, the |egislation requires consideration
of nonstructural concepts for reducing pollution, as well as the
traditional control technol ogy approaches.

Envi ronnent al managenent research is directed toward inproving
the capabilities of state, regional, and local governments for
instituting and nmanagi ng environental prograns by providing them with
i nproved information and nethods for identifying and describing
alternative solutions to specific environnmental problens and for
selecting and inplementing the best solution.

The program considers four fundanmental functions performed by
public administrators: planning, evaluation, inplenentation, and
enf orcenent . It enphasizes intermedia and secondary effects of
envi ronnent al managenment actions, inplenentation incentives and
institutional arrangenents, and consideration of the conplete range of
i npl enentati on nmeasure, including economc incentives, |land use
managenment neasures, and public education program as well as the
traditional regulatory nechanisns.

The managenent of parking spaces in urban areas as an incentive
to reduce the use of autonobiles is an exanple of a nonstructura
approach to nmobile-source emission control. Such an approach, tile
sinple in theory, can be ineffectual the social, psychol ogical
institutional, and econom ¢ aspects of the proposed program are not
consi dered and included in the plan. This report stresses these
aspects of parking managenent planning, and places | ess enphasis on
the conputational aspects of determ ning actual reduction of vehicle-
mles travel ed, which are presented in detail in references listed in
the bibliography.



ABSTRACT

This report defines the concept of parking nmanagenent and
expl ores how parki ng managenent can be used to inprove air quality,
support mass transit, reduce energy consunption and inprove the
anenities of life in urban areas. Specific aspects of this analysis
wer e devel opments of a prototype parking managenent plan for the
Washington, D.C. metropolitan area illustrating types of neasures
whi ch can be used for parking managenent; eval uation of the
soci oeconom ¢ inpacts of parking neasures in the plan and their
effectiveness in reducing vehicle mles traveled (VM) inproving
air quality; devel opment of a parking management pl anning process
which integrates |local and regi onwi de planning through the use of
regi onal guidelines.

Four target areas in the D.C. region were studied in detail: the
D.C. Core, Rosslyn, Va., Silver Spring, Mi., and Centreville, Va. A
regional plan was then developed frominformation gathered in th
target area studies, including an analysis of regionw de parking
rel ated goals and problens.
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CHAPTER |

SUMVARY

A Goal s of the Study

This study seeks to define the concept of parking manage-
ment and explore how parki ng nanagenent can be used to inprove
air quality, support mass transit, reduce energy consunption and
i nprove the anenities of life in urban areas. Specific goals of
this study are:

e to develop a prototype parking managenent plan for the
Washington, D.C. netropolitan area illustrating types
of neasures which can be used for parking nmanagenent;

e to evaluate the socioeconomc inpacts of the parking
nmeasures in the plan and their effectiveness in reduc-
ing vehicle mles traveled (VM) and inproving air
qual ity;

e To develop a parking nmanagenent planning process which
integrates |local and regionwi de planning through the use
of regional guidelines.

Four target areas in the D.C. region were studied in detail (Fi-
gure 1): the D.C. Core, Rosslyn, Va., Silver Spring, M., and
Centreville, Va. A regional plan was then devel oped from inforna-

tion gathered in the target area studies, including an analysis of
regi onwi de parking related goals and problens.

B. Definition of Parking Managenent

Par ki ng managenent is a relatively new concept designed to
redress policies of unrestrained support of autonobile use in favor
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of a nore balanced approach to transportation which includes
mass transit, carpooling, walking and bicycling. Par ki ng
managenent is a process as well as a plan, a strategy as well
as a specific list of parking neasures. It requires political
comm tment, institutional coordination and a defined planning
process wth articulated goals and public involvenent as well
as technical analyses.

Over the short term parking nmanagenent cannot be effective
W t hout inproved public transportation. COver the long term park-
i ng managenent policies can affect land use decisions and ulti-
mately the shape of urban growh to decrease the use of the auto-
nobi | e.

C. A Parki ng Managenent Plan for the Washington D.C. Area

Insufficient tinme and resources were available to devel op
detailed plans for all portions of the D.C. area, an effort which
shoul d properly be done by l|ocal governnments acting in conjunc-
tion with regional transportation, land use and air quality planners.

Alternatively, four mjor types of parking strategies were iden-
tified as applicable to the region. The four strategies and the
potential reduction in auto-driver trips which mght be expected
fromthem are given in Table 1. Table 2 shows these trip re-
ductions as a percentage of total trips. The cal cul ations are
expl ained in Chapter VII. The proposed strategies are delineated
bel ow.

1. Residential Parking Permt Systens and Renoval of
On-Street Conmut er Par ki ng

These neasures wll preserve the integrity of residential
nei ghborhoods from overflow comuter parking and restrict the
access of commuters to free parking, thus effectively raising their
parking rates and diverting themto transit or carpools. It also
will inmprove traffic flow These measures must be inplenented before
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TABLE 1

ESTI MATED | MPACT OF PARKI NG MANAGEMENT STRATEG ES*

Auto Driver Trip Reduction

Wt hout Additional by 1980 by 1990
Constraints

Residential Permt Systens
and Limts to On-Street
Comrut er Parki ng 2,000 14, 500 14, 500

Parking Price Increase
and Preferential Carpool
Par ki ng 24,500 46, 000 46, 000

Transit Support Through**
Additional Park 'n R de

Lots for Buses 9, 000 13, 800 22, 000
Zoning and Land Use Controls Tt --- 185, 000
TOTAL 35, 500 74, 300 267, 500

The nunbers presented here are only intended as indicators of parking nanagenent

Due to the nature of these strategies, such nunbers cannot be rigorously derived.

nunbers reflected inpacts on commute trips plus associated non-hone based trips.

Pl anned Metro lots will accommbdate 30,000 autonobiles but are not credited as a
par ki ng managenent neasure.

i npacts.
The



parking rates can be increased so that the free parking option
is elimnated. Regi onal guidelines would provide nodel ordi-
nances and set criteria for determining the types of neighbor-
hoods where the ordi nances would apply. These measures together
could reduce auto driver trips by 14,500 by 1990.

2. I ncreased Parking Rates and Preferential Carpool
Par ki ng

Parking is heavily subsidized by enployers (both private and
governnent), by building rents, by businesses and by |ocal conmuni-
ties. As a result, comuters pay only about half the real cost
of parking. If subsidies were reduced, the cost of auto driving
W Il increase, diverting comuters to transit or carpools. In
conjunction with inproved transit and carpooling incentives,
this neasure could potentially elimnate 46,000 auto driver trips
in the D.C. area by 1990. Regional guidelines would suggest po-
tential ways to raise parking rates through voluntary reductions
of enployer subsidies, restrictions on parking supplies to allow
gradual rate increases, and inposition of parking taxes or selec-
tively applied surcharges.

3. Transit Support Through Park 'n Ride Facilities

Two parking considerations are critical to the success of
bus and rail nass transit:

e restrictions of parking supply at major enploynent centers
which raise parking prices and increase transit denmand;

e provision of adequate parking at transit stops outside
the Core to intercept auto commute trips and nmake transit

nmore accessi bl e.



The first consideration was addressed by strategies 1 and
2. By 1990, these two strategies could reduce daily auto driver
trips by 60,300 and increase transit trips by 17,000.
Park 'n ride lots for express buses and outer rail stations wll
al so increase transit ridership. Currently planned bus and rai
lots will elimnate 90,000 auto driver trips by 1990 while addi-
tional park 'n ride facilities could elimnate another 13,000 trips

Together, the measures suggested in the regional plan wll
increase transit ridership by 20,700 by 1980 and 123, 000 by 1990.1/
These riders would contribute about $10 mllion per year in addi-
tional transit revenue by 1980.

Regi onal guidelines will support mass transit by allocating
fringe and rail station parking to each jurisdiction based on such
factors as population, transit service, incone and travel patterns.
This woul d hel p guarantee adequate parking supply in the face of
considerable citizen opposition to additional parking at Metro
rail station sites.

4. Zoning and Land Use Controls

Zoning and |and use controls influence both parking supply
and demand. Zoning codes may artificially Zli.flate parking supplies
by requiring that developers construct at |east a set nunber of
spaces. \Were nass transit is available, zoning requirenments could
instead inpose naximum limts on the nunber of spaces all owed.
Alternatively, they could set a mninmm of zero spaces and |et
buil ders determne the appropriate parking supply, or they could
require a parking analysis, simlar to an environnental i npact
assessnment, for new construction.

I/ Assunes an occupancy rate of 1.4 persons per car and diversion
of 33% of all auto drivers and passengers affected by the measures.
For trips to the Core, the diversion rate to transit is assuned
to be 56%



Parking in the Washington, D.C. area is heavily subsidized

by the Federal governnent and by nmany |ocal governnents.

This conflicts with the publicly expressed goals of diverting
peopl e from autonobiles to reduce congestion, conserve energy,
inmprove air quality and support transit. Federal parking ac-
counts for 25 percent of all Core area parking and costs

an average of $9 per nonth as conpared to $20-$60 per nonth

in conmmercial spaces. An increase in Federal parking prices to $40

per month would increase Federal revenues by $ 14 mllion.
Legal barriers may exist to raising Federal rates and using
the additional revenue for transit support.

Private enployers frequently subsidize enployees' parking. In
addition, office rents often pay part of the devel opnent costs
of garage facilities. |f parking rates reflected the eco-
nom ¢ val ue of devel opment and |and costs, average parKking
prices could double, deterring the use of single passenger
autonobil es where lower cost transit is available.

Devel opers, office building tenants, and indirectly con-
suners bear the substantial costs of building parking faci-
lities. The proposed parking neasures would reduce new
parking supply in the D.C. Core, saving up to $ 30 mllion
annual ly in devel opnent costs by 1990.

Regi onal coordination is needed in parking managenent plan-
ning to achieve such regional goals as the support of nass
transit, the inprovenent of air quality, and the reduction

of congesti on. However, |ocal governments should retain the
responsibility for detailed planning and inplenmentation of
parking nmeasures to fit |ocal needs. A proposed local/re-
gional planning process is diagranmed in Figure 2 which in-
corporates regional guidelines devel oped through a regiona
coordi nating body, to which local parking plans should corres-
pond.



FI GURE 2

LOCAL/ REG ONAL PLANNING PROCESS FOR PARKI NG MANAGEMENT
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Parking denand, on the other hand, is largely determned
by Iand use plans which influence the demand for autonobile
trips and parking. M xed use zoning can reduce parking demand
by conbining residential and enploynment areas, thus reducing
the need for long comute trips.

By 1990, auto driver trips would be reduced by 185,000
if land use plans in the Washington, D.C. area becane nore transit-
oriented, and parking supplies are reduced through changes in zon-
i ng codes. Regi onal guidelines to reach this objective would
recomrend general growth patterns, suggest nodel zoning codes
and require parking inpact analyses.

5. Sunmary

As noted in Table 1, these strategies can be ranked in terns
of their effectiveness as follows:

1) Zoning and Land Use Controls

2) Rate Increases and Preferential Carpool Parking

3) Transit Support Through Park 'n Ride Lots

4) Residential Permt Systens and Commuter On-Street Bans

Long term nmeasures are by far the nost effective and | east pain-
ful. They involve basic changes in growh patterns toward nore
"transit-effective" land uses. Rather than rapidly changing exist-
ing patterns, long term nmeasures gradually alter the urban in frastruc-
ture so that it supports transit rather than auto comuting

D. Maj or Findings of the Study

Data gathered in the target area studies and eval uation of
the regional plan for the Washington, D.C. area supports the
foll owi ng maj or conclusions concerning the parking managenent



pl anni ng process and the inpacts of the plan.

Gener al Fi ndi ngs

1. Par ki ng managenent can be an effective neans of reducing
autonotive air pollutants only if there is a large volune
of easily divertable, concentrated (i.e. hone-to-core)
traffic.

2. Par ki ng managenent will becone a |less effective neans of
reduci ng autonotive pollutants on an absolute basis as the
average emssion rate for the population of cars is |owered
t hrough inproved engine design and em ssion control devices,
i.e., elimnating a vehicle-nile traveled py a "clean" car
reduces pollution less than a simlar VM reduction for an
ol der "dirty"car.

3. Par ki ng nmanagenent has significant energy conservation and
congestion-reduction benefits through VM reduction irre-
spective of the pollutant em ssion characteristics of the
aut o popul ati on.

4. Par ki ng managenment neasures nust be carefully tined to
coincide with inprovenents in mass transit. Unl ess this
is done, the neasures wll cause severe econom c disloca-
tion in certain areas and as a result wll be politically

difficult or inpossible to inplenent.

5. Par ki ng nmeasures can have diverse social and economc im
pacts on various areas Wthin a region depending on each
area's economc health and attractiveness, stage of devel op-
ment, and m x of |and uses. For this reason, neasures nust
be carefully tailored to local conditions in each conmunity
of a region. For exanple, parking supply restrictions in
Rosslyn woul d not have adverse econom c inpacts while the
sane neasures in Silver Spring could damage its potenti al
for econom c grow h.
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Findings Related to the Parking Plan for the D.C. Area

1.

The parking managenent neasures proposed for the D.C

area would significantly reduce auto-driver trips. It

is estimated that 267,500 auto-driver trips per day could
be elimnated through parking managenent by 1990. Assum ng
1.4 persons per car, 374,500 person trips daily would be
elimnated which conpares with an existing daily Metrobus
ridership of 400, 000-450, 000, Table 2 shows the per-
centage reductions in comuter and non-hone-based trips

due to parking nmanagenent neasures for 1980 and 1990.

By 1980, 74,300 auto driver trips should be elimnated
di verting approxinmately 20,700 people to Metro rai

or bus and increasing Metro revenues by approxi mately

$10 mllion. This would substantially reduce the $102
mllion transit deficit which local governnments will be
expected to absorb. By 1990, after conpletion of the

rail system parking nmanagenent neasures could add 123, 000
riders and $60 mllion in revenue which could allow Metro
to generate an operating profit.

The 267,500 auto-driver trips per day elimnated by
parking nmeasures will have nore inpact on transit rider-
ship, carpooling, and the reduction of congestion than

on air quality. By 1990, they are estinmated to reduce
pollutant emi ssions less than 2 percent. Wile this figure

may appear snmall in an absolute sense, it nust be kept in
mnd that by 1990 autonobiles on the road will be "clean"
aut onobil es and stationary source controls will have elim-

nated nmuch of the renaining autonobile related pollutants.
Al other remaining autonobile control neasures including
parki ng managenent wll, therefore, not show |arge percentage
pol lutant reductions but may still be necessary to achieve
the primary standards as well as show the energy savings and

quality of life benefits.
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TABLE 2

PERCENTAGE REDUCTIONS | N AUTO USE
DUE TO PARKI NG MANAGEMENT

Percent Trip Reduction

1980 1990
Non- Home Non- Homre
Conmut e based Conmut e based
Exi sting Measures 2.0% 1. 5% 1. 4% 1. 0%
Proposed Parki ng
Use Measures 1. 7% 1.6% 1.2% 1.1%
Proposed Zoning and
Land Use WMeasures -- - 6.2% 4. 2%

TOTAL 3. 7% 3.1% 8. 8% 6. 3%
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4, The nost valuable neasures in reducing auto-driver trips
were |ong range neasures including zoning nodifications
and | and use controls. These neasures are relatively painless
because they result in gradual lifestyle adjustnents
caused by nore transit-oriented growmh patterns

E. Sensitivity of the Analysis

Esti mates of parking supply and demand, area growh
patterns, changes in the nodal split etc., are precarious at
best . EEA nunbers are only intended as indicators of the
relative effectiveness of various neasures and the order of
magni tude inpact of the proposed parking managenent planning
process. Some of the study's findings about the effectiveness

of parking managenent, however, could be altered by changes
in several assunptions.

Wil e proposing neasures that are nore stringent than
those that |ocal commuters would choose w thout outside
influence, the study accepts local jurisdiction goals. |If
i npl emrentation is not a local function, then nuch nore
stringent neasures could be utilized. However, EPA exper -
ience indicates that |ocal goals nust be given nore, not
less, consideration if parking managenent is to succeed

The study concentrated on the hone-to-work trip as the
one nost easily divertable to transit by parking nanagenent:
al t hough one non-honme-based work trip was elimnated for
every two hone-to-work trips diverted. Wile other trips
could be affected, the problem remains that only 7 percent
of all auto-drivers trips are hone-to-core work trips (those
nost easily divertable). And, with the addition of em ssions
controls, autos will be accounting for a snmaller proportion
of air quality problens. Consequently, realistic changes in
the proposed approach are unlikely to dramatically change the
concl usions about air quality inpacts.
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Modal splits devel oped by WATA were used, except where
better data could be devel oped. Failure to achieve the projected
diversion to transit would increase parking demand and probably
i nprove the effectiveness of the proposed plan in terns of

auto-driver trips reduced. However, the nunber of auto-driver
trips diverted to transit as opposed to carpools would
probably decline. Consequently, the inpact on transit
deficits could becone less significant.

The qualitative conclusions are relatively insensitive to
changes in the study's assunptions. The conclusion that park-
i ng managenent planning can play a significant role in reducing
reliance on the autonobile for commting will be supported under
al nrost any assunpti on. The quantitative conclusions, air quality
i nprovenment, transit deficit reductions, energy savings, etc., are
sensitive to changes in the assunptions. However, to further re-
fine these calculations at this time would be of little value in
devel opi ng a parking managenent planning process.

F. Possi bl e Future EPA Rol es

In the future, EPA can take several approaches to parking
managenent . EPA's dilemma is that it is the agency responsi-
ble for protection of the public health from autonotive pol-

[ ution. However, parking managenent cannot succeed w thout
support from the transportation establishnent. Potenti al
roles that the Agency mght assune include the follow ng:

@ Stipulations in Amendnents to the Cean Air Act that
cities with severe air quality problens nmust accom
plish a parking managenent planning process that in-
corporates certain parking managenent neasures. For
exanple, nost polluted cities mght be required to
incorporate vehicle free zones, |ower rates for short-
term parkers, commercial rates and maxi mum rather than
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m ninmum zoning criteria (parking spaces/square feet).
Cties violating health standards but not by nuch woul d
be required to incorporate |ess strenuous parking nanage-
ment neasures such as on-street parking bans and fast

bus | anes. EPA's role could involve the review and ap-
proval of the process and neasures.

EPA woul d be authorized to fund local and regi onw de

pl anni ng agencies in parking managenent planning and im
pl ement ati on. In nost cases, this funding would be in
conjunction with DOT and/or EPA s Section 208 (water)

pl anning efforts.

EPA could be given the authority to approve or disapprove
parking planning in conjunction wth applications for
UMIA transit grants for those cities and associ ated
nmeasures stipulated in the first solution above.

EPA could have review authority with regard to the annua
transportation planning process, particularly the deter-
m nati on of consistency. In other words, for the cities
and neasures specified in the first solution above, EPA
could disapprove transportation plans that did not neet

t he parking managenent requirenments stipulated pursuant
to the first solution above.
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CHAPTER 11

I NTRODUCTI ON

A (bhj ectives of this Parking Managenment Study

The purpose of this study is to develop an exanple parking

managenent planning process for the Washington, D.C. area, which

is also applicable to other areas. The study will provide:

e a definition of parking nmanagenent;

e the explanation of a parking nmanagenent process
that comunities can use to devel op parki ng nanagenent
pl ans including the devel opnent of institutiona
approaches to achieving,in concert,regi onwi de and
comunity goals;

e illustrative case studies at the community |eve
whi ch show how conmunities should relate to regi onw de
institutions and how reliable technical analyses
can be acconpli shed;

e a prototypical parking managenent plan for the D.C

area which, while it is not geographically conplete,

nor in all respects technically at the state-of-the-

art (due to resource and tinme constraints), does

provide users with an exanple franmework for a regionw de
pl an and handbook gui dance on how to prepare a conplete
pl an.
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B. Assunpti ons

This study includes a nunber of assunptions which may
limt the applicability of its conclusions. The nost i npor-
tant assunptions are:

e This study accepts local jurisdictions' goals as
expressed in interviews and planning docunents.

However, the stringency of proposed neasures
often exceeds what comunities would choose w thout
outside influence.

e The bus and rail transit system will presumably be
devel oped and conpleted by The Washi ngton Metropolitan
Area Transit Authority (WVATA) as pl anned.

e WWHATA' s estimates of nodal split to transit in 1980
and 1990 are accepted, except where alternative
proj ections are noted.

e The study concentrates on the hone-to-work trip as
the one nost easily diverted to transit by parking
restraint neasures. One non-hone based work trip
was presunably elimnated for every two home-to-work
trips diverted.

e It is assuned that in the core, 55 percent and
el sewhere 35 percent, of the people diverted away
from auto-conmuting by parking managenent measures
will make the trip by transit. The renai nder wll
use carpool s.

e \Wile parking managenent planning may be shared by
| ocal and regional governnments, inplenmentation wll
remain a |ocal function.

C. Backgr ound

This study devel ops a parking managenent process which
when carried out in a coordinated manner by |ocal and regiona
government agencies, results in a parking managenent plan
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that realistically reflects what can be inplenented.
Realismin this context neans a plan which reflects nean-
ingful local and regional community goals.

Under the Clean Air Act, states were required to submt
i mpl ementation plans by January 30, 1972 containing strategies
denonstrating how national anbient air quality standards would
be achieved by 1975, or in selected difficult cases by 1977.
EPA encountered serious problens in netropolitan areas where
vehicle em ssion controls were not sufficient to ensure the
attai nnent of the standards.

In response to a court action precipitated by the Natura
Resources Defense Council, EPA agreed to develop plans to reduce
traffic in twenty-nine netropolitan areas. A delay was granted
until February 15, 1973 to study and then select a conbination
of transportation controls including carpooling, nmass transit.
usage and notor vehicle restraints to reduce enissions. Uti-
mately, plans for these twenty-nine areas were finalized in late
1973. However, EPA was primarily responsible for devel opnent
of these plans because there was little time to obtain local input.

Par ki ng managenent was an elenent in nineteen of the trans-
portation control plans (TCP). It was defined solely in ternms of
the inclusion of parking neasures such as on-street parking bans,

the inposition of commercial parking charges in lieu of sub-
sidi zed parking, and vehicle free zones. Consi derabl e resi s-
tance to inplenmentation of TCP nmeasures was encountered and

t he parking management portions of nmost TCP's were ultimately
wi t hdrawn or delayed indefinitely. Congressi onal action and
other difficulties have precluded further EPA efforts to im
pl enent parki ng nanagenent as a part of transportation contro
pl anni ng, however, the need for action to inprove air quality
in cities |like Washington, D.C. remains.
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The concept of limting the supply and controlling the
price of parking remains a nethod for reducing reliance on the
autormobile and inproving air quality. Additional benefits flow
fromthis approach including the aesthetic inprovenents in areas
free of auto traffic, reduced congestion, |ess noise, and inproved
energy efficiency. The purpose of this research effort is to
devel op the concept of parking managenment further in an effort
to define it nore precisely. This is inportant because it is
possi ble that EPA's failure to inplenment parking managenent is
largely a failure to develop the appropriate institutional arrange-
ments. This possibility is abundantly illustrated by the Wshing-
ton, D.C. experience. Wshington's parking managenent plan was
technically a well-devel oped docunment. Unlike nost parking
managenment plans, it was primarily a non-EPA product. The ap-
proach proposed by EPA in late 1973 was al nost whol |y devel oped
by the technical staff of the areawde (D.C., Maryland and Vir-
ginia) Council of Covernment's staff. The chief provision of the
par ki ng managenment plan was a nmeasure to elimnate subsidized
par ki ng throughout the central core and the densely popul at ed
non-core centers. For those areas adequately serviced by the
new $4.5 billion Metro nass transit systeman additional parking
surcharge was to be inposed to provide an incentive for increased
mass transit utilization.

After a | ukewarmreception by the |ocal newspapers, the
D.C. plan met increasing opposition. Finally, the Congress
w t hdrew EPA's power to inplenent the key parking charge pro-
vi sion. Refl ecting on the two years of effort by local com
munities and the COG staff, the |eading COG staff official
responsi bl e for developing the D.C. area parking nanagenent
plan could say in March 1975 that "while we worked on this project
for two years, even today we do not know what parking nmanagenent
is." This astonishing statenent has several possible conse-
quences.  Perhaps EPA knew but the community did not understand;



-19-

O, perhaps there is no technical basis for believing that
par ki ng managenent can reduce autonobile use and thereby im
prove air quality. Neither of these explanations is |ikely.
Much nore probable is that EPA and COG viewed the devel opnent
of parking managenent as a technical task, whereas above all
it is a political and institutional effort.

A hypothesis underlying the development of this project is
that a flaw in the D.C. parking managenent plan was its |ack
of grassroots institutional support. Communities had not fo-
cused on parking managenent and identified their goals as con-
sistent with it. Institutions were not devel oped which could
serve as community focal points for goal setting, conflict re-
solution, and on-going technical analysis. Evi dence to support

this hypothesis is abundant. Comunities in the D.C. area do
not feel responsible for the plan, nor did they have a large role
in its developrment. The plan is honogenous across the entire

2.8 mllion population region whereas the econom c situations

of the conmunities vary, their access to mass transit is dif-
ferent, and their political objectives are diverse.

Part of the difficulty with parking managenent in the D.C
area can be attributed to tine and resources. Mnths, not years,

were available to develop a plan, yet institutional under-
standi ng and technical know edge were practically non-exis-
tent. Few Federal or l|ocal resources were available. The
fact that proposed anendnents to the Cean Air Act in the
House and Senate would provide mllions of dollars to build
and support such institutions indicates the institutional ob-
stacles to parking nanagenent are being recognized.
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D. Definition of Parking Minagenent

1. Overal | Purpose

Par ki ng managenent is a new concept related to the broader
i ssue of managing autonobile traffic in cities in a manner
to achieve a better balance between autonobile use on the one
hand, and public transit, car pooling, bicycling and wal ki ng,
on the other. It is a new concept because historically the
provision of parking supply in US. ~cities has been keyed to
the objective of maximzing the supply of parking in relationship
to denmand. Par ki ng supplies have only been constrained by the
wi |l lingness of enployers and business to pay for the cost of
provi ding spaces to workers and shoppers. The evidence is
abundant that nmany commuters pay far |less than commercial rates
for parking. One survey in the District of Colunbia found that
56 percent parked free and over 80 percent paid $1.00 per day

or |ess. 1/

If public policy shifts in favor of a transportation policy
bal anced anbng nodes, recourse nust be taken to one or several
met hods of increasing the cost of autonobile travel. 2 A gasol i ne

tax is one approach, but it has little political appeal. It
is also indiscrimnate in application, inpacting all drivers.
Bridge tolls are another alternative with many advantages,
but in the District of Colunmbia tolls are unpal atabl e because
of jurisdictional differences which resist a "commuter tax."
Anot her possible autonotive restraint is congestion itself.

I/ See G K Mller and KK M Goodnman, "The Shirley H ghway
Express-Bus-on Freeway Denonstration Project--The First
Year Results," UMIA, Novenber, 1972.

2/ O course non-autonotive nodes can be subsidized but experience
has shown that even with substantial public transportation
subsidies, high transit ridership is difficult to attain.
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Even with abundant parking, great congestion can increase

driving times to the point that public transportation will be
favored. However, congestion has drawbacks: it worsens
pollution and ties up buses as well as cars. By the process

of elimnation one is led to parking managenent.
2. Par ki ng Managenent - Wat is it?

Par ki ng nmanagenent enconpases all policies that attenpt
to tailor the supply of parking to demand so as to increase
the price and scarcity of parking in order that autonobile
drivers have an added incentive to shift to other nodes or
at least car pool. Anmong the list of parking managenent tools
are the follow ng:

e strict enforcenment of parking neter conditions and
time limts for on-street parking spaces;

® residential sticker systens to give priority access
to residents over l|lower priority uses such as commuter
par ki ng:

e park 'n ride and kiss 'n ride facilities for public
transportati on:

e naxi mum parking space |limts per square foot of newy
constructed floor space instead of the currently
prevailing mnimm limts;

e higher rates for off-street parking, including applica-
tion of "comercial rates" to currently subsidized
par ki ng:

e altered parking rates to nake short-term parking
cheaper relative to long-term parking to favor

shopping trips over comute trips;

® ceilings on new parking space construction including
noratoria on parking construction
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e on-street parking bans to facilitate vehicle flows,
particularly bus service; and

e vehicle free zones to open street areas to serve as
in-town shopping centers.

3. Selectivity

The chief advantage of parking managenent as a vehicle
restraint approach is its selectivity. In a particular
community in need of commercial revival, w thout expanding
the supply of parking the price of short-term shopper
parking can be reduced and all-day prices can be increased
to attract shoppers and shift commuters to public transit.
If, as is the case in Washington, D.C., it is desired to
provide parking at the outer fringe of the new public transit
system while reducing it at the down-town term nus, parKking
managenent can be applied to the appropriate Metro-served
ar eas.

4, Limts on Parking Managenent

In the short run,the ability of a comunity to manage
parking to restrain autonobile use is l[imted by the
capacity of available transit systens to pick up the diverted
autonobile traffic w thout undue cost or inconveniences to
the travel ers. In other words, parking nanagenent nust go
hand-in-hand with inproved public transportation.

In the long run, parking managenent can be enployed in
conjunction with land use planning to help alter the shape
of cities. If gromh takes place at nodes or housing-office
conpl exes where work opportunities and residences are co-
| ocated, then reduced parking spaces per capita can help
insure that growh does not spraw unnecessarily.
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It is difficult to envision the consequences of |ong-
range application of |and use patterns intentionally designed
not to be autonobile-dom nated. Coordinated application of
| and use and zoning practices with parking nmanagenent and
augnented transit in Washington, D.C, for exanple, would
take at least a decade to yield a discernably different |and
use pattern. However, a North Anmerican city of simlar size
to Washington, D.C. opted for transit dom nance about the sane
time Washington, D.C. was encircled by the Beltway, synbolic
of its conmtnent to the autonobile. The results are
summari zed in Table 3 bel ow

TABLE 3

1973 Conparative Data on Washington, D.C
and Toronto, Canada

Washi ngton, D.C Toronto
Popul ati on 2.9 mllion 2.8 mllion
Ar ea 257 sq. mles 240 sq. mles
Fixed Rail Transit Mles 0 100
Transit Trips Per Day 199, 000 600, 000

Toronto is widely acclainmed as one of the nobst
liveabl e nodern western cities. For over a decade, Toronto's
growt h has been shaped around public transit. Special parking
has been provided near transit stations and downtown parKking
has been limted. One consequence,for a city smaller
t han Washington, D.C by about one-fourth and of a |esser
popul ation density, is a three-fold higher transit ridership,

Utimately, the 98 mle Washington, D.C. Metro system
in conjunction with buses is projected in the 1990's to carry
1.2 mllion riders. This can only be acconplished if suppor-
tive land use and transit policies are adopted.
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5. Goals and Institutions

Acconpl i shing parking managenent planning is in |arge
part a political and institutional task. Technical brilliance
cannot substitute for comunity conmtnment to a revised role
for the autonobile. Previous efforts by EPA to inplenent
par ki ng managenent have consisted largely of the nechanica
application on a regionw de basis of the parking managenent
tools described earlier. This report develops an alternative
appr oach. Its enphasis is on harnonizing regi onw de and
community goal s. Only at the regional |evel can neaningfu
policies to inprove air quality, operate public transit systens,
coordi nate major highway transportation and save energy through
travel reductions be adopted. Li kewi se, sone regional-I|eve
coordination is necessary to avoid econom c inequities anong
communities if some inpose parking managenent controls and
others do not; alternatively, regionw de coordination is key
to insuring that economcally troubled conmmunities are not
damaged by parking neasures adopted w thout concern for the
| ocal econony. Yet only at the community level (25,000 to
150, 000 people) do all considerations that bear on parking
supply and demand conver ge. These include the essential
needs for residential and shopping parking. Likew se, only
at the comunity |evel are zoning and parking ordinances
enpl oyed as part of land use planning and only at the comrunity
| evel does day-to-day policing of parking take place.

E. EPA's Rol e

1. From Facility-by-Facility Reviews to Parking
Managenent Pl ans

EPA's indirect source and parking nmanagenent efforts
have been suspended despite considerable effort to devel op
a viable strategy. First, in 1973 controls were to be
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i npl emrented to reduce carbon nonoxide pollution near new
parking facilities of 1,000 spaces or larger in SMSA's and
2,000 spaces or larger in non-SVMBA conmunities. These

requi rements were part of the indirect source regul ations.
Later in 1973 EPA proposed that nineteen cities particularly
troubl ed by autonobile pollution, inplenent a nore elaborate
par ki ng managenent approach. This approach applied to new
parking facilities larger than 250 spaces. It was a separate
parking facility review regulation that took shape as part of
EPA's efforts to finalize transportation control plans in
major U S. cities. Those who proposed to build parking
facilities in these cities had to denonstrate that the traffic
attracted to their lots would not cause a carbon nonoxide problem
They also had to denonstrate that their facility would not

“generate” additional travel. If new facilities attract
aut onobiles from | ong distances, the areawi de vehicle mles
travel ed (VM) can increase. Increased VMI results in greater

hydrocarbon and nitrogen oxides em ssions. These pollutants
are decisive factors in snog formation

In the second version of these parking regul ations, proposed
in August 1974, EPA shifted its enphasis from carbon nonoxide
pollution in the imediate vicinity of parking sources and
began to give primary concern to the problem of reducing areaw de
VMI.  These proposed regul ations nmade another critical distinction
EPA introduced the concept of parking nmanagenent plans. Previously
EPA had enphasized facility-by-facility reviews. In short, any
buil der of a parking facility of 250 spaces or larger in the
designated city had to apply for a permt and be dealt wth as
a single facility. The applicant was supposed to show efforts
to link his facility with mass transit. The proposed regul ations
required himto post bus schedul es, seek bus route nodifications,
and consider installing park-and-ride lots and transit shelters
and possibly inplenment a para-transit program If the applicant
wanted to avoid these requirenments he had either to show his
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facility was a park-and-ride lot or conplete a study show ng
that the net effect of his facility would be to reduce VMr
because it diverted longer trips to nore distant facilities to
itsel f.

The new August 1974 EPA thrust acconpanied the facility-
by-facility requirenent with an alternative called a parking
managenent plan (PWP). If a city devel oped a naster plan for
its parking facilities, show ng such things as where growh in
spaces would be balanced with curtail nents, then EPA would
forego the detailed facility-by-facility review

Bef ore EPA suspended its parking managenent program on
July 1, 1975, it had planned to put out yet a third set of
par ki ng managenment regul ations. These would have further
enphasi zed the PMP concept by spelling out nore precisely how
a city should prepare a PMP. Facility-by-facility reviews
becane the "stick" to prod comunities to devel op PMW's.

The Federal Executive Branch is now opposed to Federal
intervention on a facility-by-facility basis. It is believed
that States and localities should handle such things. Current
draft anendnents to the Cean Air Act pending in Congress |ean
toward the sane philosophy. This attitude |eaves unanswered
the question of sanctions. What if the States and localities
do not act to conplete PM” s? Two approaches are under
consideration to add credibility to the concept of |ocal per-
f or mance. One is to provide the carrot of 100 percent federa
funding to local agencies that conplete PMW's. O course a plan
is not necessarily a regulation. To insure that regulatory
action is taken others are advocating that cities that need
but will not prepare PMP's be denied Federal funding for such
itenms as highways, mass transportation, and sewage treatnent
facilities.
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Congress could politically renove the irritant of parking

managenent by funding |ocal agencies to prepare plans, but

with no guarantee or sanction for |ocal performance. Al ternatively,
Congress could require the preparation of PWP's coupled with the
sanctions of either wthdrawal of Federal funding for selected
projects or Federal intervention and preparation of PMPs in the
absence of State and | ocal perfornance.

2. Possi bl e Future EPA Rol es

In the future, EPA has several approaches it could take
to parking nmanagenent. EPA's dilemma is that it is the Agency
responsible for protection of the public health from autonotive
pol [ ution. However, parking mnmanagenent cannot succeed w thout
support from the transportation establishnment. One solution
would be to do the follow ng:

(a) Stipulate in Anendnents to the Cean Ar

Act that cities wth severe air quality problens

must acconplish a parking nmanagenent planning process
that incorporates certain parking managenent neasures.
For exanple, nost polluted cities mght be required
to incorporate vehicle free zones, lower rates for
short-term parkers, commercial rates, and maxi num
rather than mninum zoning criteria (parking spaces/
ft?). Cties violating health standards but not

by much would be required to incorporate |ess
strenuous parki ng nmanagenent neasures such as on-
street parking bans and fast bus | anes.

(b) EPA would be authorized to fund |ocal and

regi onwi de planning agencies in parking nmnanagenent

pl anni ng and i npl enent ati on. In nost cases this
funding would be in conjunction with DOl and/or EPA' s
Section 208 (water) planning efforts.
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(c) EPA could be given the authority to approve

or disapprove parking planning in conjunction with
applications for UMIA transit grants for those

cities and associated neasures stipulated in (a) above.

(d) EPA could have review authority with regard to

the annual transportation planning process, particularly
the determnation of consistency. In other words for
the cities and neasures specified in (a), EPA could

di sapprove transportation plans that did not neet the
par ki ng managenent requirenents stipulated pursuant to

(a).
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CHAPTER 11

ALTERNATI VE PARKI NG NMANAGEMENT PLANNI NG
PROCESSES FOR A REG ON

The institutional process chosen for parking managenent
planning in an interstate, nmulti-jurisdiction netropolitan
region such as Washington D.C. is critical in determning the
success or failure of the parking managenment plan. Too nuch
top-down regional control results in plans which are not
i mpl enentable on the local level, while too great an enphasis
on local planning can result in plans which do not address
regi onal goals.

The planning process nust be structured so that |oca
governnents' experience and sensitivity to parking needs is
incorporated with a recognition of how parking can address
regional goals of air quality, energy conservation, and support
of mass transit.

The regional instrunment in the Washington Metropolitan
Area is the Council of Governnents, together with its indepen-
dent Policy Commttees such as the Transportation Planning
Board and The Air Quality Planning Conmittee. Al though COG
itself has no inplenentation powers, it has planning responsi-
bilities in land use, transportation, air and water quality,
and through cooperative agreenents is able to develop policies
and progranms of a regional nature.

This chapter will explore the existing institutiona
structures available for parking managenent planning.
Part A will show how parking managenent planning is carried
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out and inplenented on the local level, noting the fragnmented
nature of such planning and its exclusive attention to |oca
goal s. Part B will |ook at existing types of COG prograns,
their coordination and output, including the potential of the
"consi stency" requirement for coordinating transportation and
air quality planning. This will serve as a baseline for Part
C, which will present and evaluate three options for parking
managenent planning, resulting in a recomended planning pro-

cess applicable to a large netropolitan area such as Washi ngton

A, Local Parking Management - Planning and |nplenentation

Parking is entirely a local governnent responsibility.
Al though no area jurisdiction has yet developed a parking man-
agenent "plan" as such, the case studies indicate that all have
di stinct parking policies, Whether or not they articulate and
recogni ze them as parking policies. Also, local jurisdictions
are increasingly aware that parking nmnanagenent involves nore
than sinply providing parking to neet denmand, as has been the
case in the past. Nevert hel ess, nost parking related efforts
are still fragnented and uncoordinated on the |ocal |evel

Localities have many legal tools available to affect parking,
some taken for granted and others subject to varying degrees of
political and legal acceptance. Mst local governnent parKking
powers are drawn from the "police power"”, delegated to l|ocali-
ties by the States to protect the public health, welfare and
safety. Under this legal unbrella, localities neter parking
enforce parking restrictions, levy fines and license and tax
private parking |ots. Under zoning powers, also derived from
the police power, localities require mninmm nunbers of parking
spaces in comercial, industrial and residential devel opnent.
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These responsibilities for parking are shared by many
different agencies within |ocal governnments, as shown in
Table 4, and coordination is often inadequate. As a rule,
the local transportation departnents are charged by the
governing council or board with both planning and inple-
mentation of parking neasures. The conprehensive planning
bodies are slowy becomng aware of the long range |and use
implications of parking nmanagenent and are trying to inte-
grate parking, transportation and |land use planning.

It was noted that no air quality agencies had an active
role in either planning or inplenmentation of parking nanage-

ment prograns.

TABLE 4

AGENCI ES I NVOLVED | N LOCAL PARKI NG

Type of Power Manni ng _ Agency | mpl ementing Agency
Met er parking Local DOTs Police, neter nmids
DOT's

Prohi bit on-street Local DOTs Police, neter maids
par ki ng DOTs

Set parking fines Counci |, judges Police, court system

(in D.C)

Qperate public Counci |, DOT DOTS, police
parking lots

Require license for Counci | Li censi ng bureau
private lots

PI ?Cf[% tax on private Counci | Assessnents division

ots

Set zoning require- Council, Zoning Zoni ng Admi ni strator
ments for spaces in  Commission (in D.C)
new devel opnent pl anni ng boards &

st af f
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In addition to these accepted controls over parking, |oca
governnents have other potential controls where the |egal au-
thority and political acceptability are not yet firnmy estab-

| i shed.

Resi dential parking permt systens: Mont gonmery County,
Maryl and and the District of Colunbia are in the process
of inplenenting pernmt systens, which are operational in
Ri chnond, Virginia, WImngton, Delaware, and Canbridge,
Massachusetts. Arlington County's ordinance has been
declared illegal and wll probably be appeal ed. Detail s

in these ordinances vary, altering their inpact and, very
likely, their susceptability to |egal challenge.

Rate control over private |ots: Consi derabl e uncertainty
surrounds the question of whether a jurisdiction can

exercise rate control over private |ot operations. Possi -
ble neans of doing this are to regulate parking as a
public service, such as taxicabs, as has been contenpl ated
in Arlington; tax parking lot operators so that higher
costs would be passed through to the parker; or require
adherence to a rate schedule as a condition of |icensing.
In theory, such rate control would be |egal under |oca
police powers, but nost jurisdictions would have to seek
specific state enabling legislation, for exanple to tax
lots in Virginia. To date, no Washington area jurisdic-
tion has attenpted to directly control rates in private
facilities.

Par ki ng Sur char ge: The parking surcharge was a part of

the original Transportation Control Plan for the Wshington
area and is considered legal as a State power under the
Clean Air Act. \Wiile EPA can no longer require a sur-

charge, there is no |egal reason why |ocal governnents
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could not do so, except that the surcharge idea is
considered a politically dead issue by everyone. The
maj or political problem with the surcharge idea in
the Washington area is that it is considered a form
of commuter tax by the city on suburban residents,
even though suburban jurisdictions could inpose it on
t hensel ves.

Al local governnents experience sone fragnentation of
their parking prograns, but Washington D.C. is especially
conpl ex because of the predom nant Federal presence in the
city. Al nost 25 percent of the parking spaces in the D.C
Core are under the control of either the General Services
Adm nistration or the Congress and thus not subject to any
controls exercised by the city governnment under its hone rule
charter. H storically, these two parts of the Federal estab-
I i shment have been |less than cooperative in regulating their
parking policies to neet city goals, especially in reducing
their subsidy of enployees parking costs.

Indirect controls over parking supply and denmand, as opposed
to the direct parking controls described above, are found in
conprehensive |land use and transportation plans and their asso-
ciated zoning regul ations. These affect the location and rate
of devel oprment, the need for vehicle trips, node of transporta-
tion available, and the nunmber of parking spaces supplied by
the private developnent. Al jurisdications have such controls, but
they are nost fully used as a devel opnent tool in Rosslyn, in
Centreville, and in Washington's Wst End.

A few parking prograns presently transcend |ocal control
Local governnents have delegated to WVATA the responsibility
for providing parking at Metro rail stations, but have retained
a great deal of control over just how much parking will be
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devel oped at each station through veto power by jurisdictional
representatives on the WWATA Board. As a result of |ocal
political pressures, the nunber of parking spaces at D.C. rai
stations has been cut by 66 percent fromthose recommended in the
original adopted regional systemfor Metro rail in 1968, and

only the addition of 3,000 spaces at Shady Grove in Montgonery
County has kept the total nunber of parking spaces equival ent

to the originally planned total.

In addition, the Northern Virginia Transportation Conm ssion
(NVTC), has arranged free fringe parking for 1500 cars in lots
to serve express bus routes into D.C. NVIC has no power of
em nent domain to condemm |and for fringe parking |ots and
little noney to purchase them so cooperative arrangements have
been made w th shopping center owners who have excess parking.
I n one case NVIC funds were used to repave an area for the owner
but usually the spaces are donated; COG and |ocal funds are al so used.

In summary, parking nmanagenent on a local level is often
uncoor di nat ed, and responsibilities are scattered internally

among nunmerous agenci es. Few [ ocalities have incorporated
par ki ng managenent into either the transportation or conpre-
hensive land use planning processes. In addition, no

coordi nation exists among different jurisdictions in the
region. As a result, nost existing parking policies only
match supply with demand for parking. Locally-oriented
parking primarily concerns problens of traffic, |ocal
congestion and business needs. Consequently, parking pro-
grans tie closely to |ocal goals, but not necessarily ad-
dress the regional goals of transit maximzation or quality
and mnimzation of region-w de congestion

B. Regional Frameworks for Pl anning

No significant regional effort has yet been nade to carry
out parking managenent planning in the Washi ngton Area since
the abortive efforts to include parking neasures in the
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Transportation Control Plans. The efforts of Washington COG
in other regional planning efforts, however, are of interest
in case a regional parking managenent planning process is
undert aken. This section will describe and evaluate existing
regional frameworks for planning as potential nodels for
creating a regional parking plan.

Regi onal planning efforts now operate through Wshington
COG COGis a voluntary, regional association of 16 |ocal
governnents whose purpose is to coordinate actions of its
menbers in matters of regional concern. COG functions through
a Board of Directors made up of elected local officials from
each jurisdiction, plus Federal and State |egislators. COGis
thus highly political and serves as a forum for the exchange
of ideas rather than a regional governing body with either
direct planning or inplenentation powers.

Certain regional planning efforts are, however, carried
out by COG its own Policy Commttees, and Policy Conmttees
associ ated with COG but independent of it, in the areas of
transportation, air quality, l|and use and water resources.
Table 5 sunmarizes the inportant characteristics of each of
these planning processes, which are briefly described bel ow.

e Transportation Planning: Carried out by the Transpor-
tation Planning Board (TPB) which was fornmed by inter-
state conpact to do "cooperative, continuing and com
prehensive" (3-C transportation planning required
under the Federal Air H ghway Act of 1962. The TPB
is conposed of |ocal governnent officials and represen-
tatives of transportation-related agencies including
WVATA, DOT, and the State H ghway and Transportation
Depart nent s. It functions as COG s transportation arm




TABLE 5

COG ROLES IN REG ONAL PLANNI NG

Aut hori zati on Regi onal Agency Fundi ng* Qut put Coor di nati on
Transportation DOT Feder al Transportation $1, 220, 000 3-C Transport a-
Aid H ghway Pl anni ng Board from DOT and tion Planning
Act of 1962 (TPB) states for Process, certi-
pl anni ng fied yearly by Consi st ency
DOT prior to Requl r enent
rel ease of funds to nmeet DOT
Certification
Alr Quality EPA Nati onal Capital $190, 000 Recommends for :;I
Cean Ar Interstate Air from EPA SIP & TCP by
Act of 1970 Quality Planning| plus |ocal states
and anend- Conmttee , QPO contributions
ment s ‘\
Wat er EPA Water Resources | Conming from EPA approved Potential
Resour ces Section 208 Pl anni ng Conmit - EPA regional plan coordination
tee (WRPC)
wor ked out
Land Use HUD COG Land Use $84, 000 Revi si ng Year
Section 701, Policy Commt- from HUD 2,000 Pl an
Housi ng Act tee for planning for Region
of 1954

*Esti nmat ed
1976 COG
Budget

_98—
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uses COG staff, and prepares regional transportation
plans for yearly certification by DOI as required
bef ore Federal funds can be rel eased. DOT has re-
quired for 2 years that "consistency" be shown be-
tween transportation and air quality plans, a process
which to date has satisfied no one although its po-
tential is real for acconplishing this essential
coor di nati on. New y issued Departnment of Transporta-
tion regul ations 1/ require that a Transportation
Systens Managenent (TSM el enent be included in all
netropolitan transportation plans in order for
projects to receive UMIA grant funds. Anong the

proj ects reconmended for inclusion in the TSM el e-
nment are parking managenent prograns such as elimn-
ation of on-street parking, rate regulation, fringe
par ki ng and enforcenent.

e Air Quality Planning: - Conducted by the National Capital
Interstate Air Quality Planning Conmittee (AQPC) estab-
lished by interstate agreenent and associated with COG
The AQPC devel oped and recommended to the States por-

tions of the State Inplenentation Plans applicable to the
region and elenents of the Transportation Control Plans.
Conposed of technical air quality personnel plus three
COG nenbers, the AQPC is less political than the TPB and
thus less sensitive to local political realities, as
denonstrated in the TCP planning process. As wll be
seen when regional planning efforts are evaluated, the
lack of local political input and commitnment to the

TCP process was one of its greatest weaknesses.

e Land Use Pl anning: Carried out by a COG Policy Comm
ittee to recormend regional elenents of land use to

| ocal governnents, funded by HUD 701 noni es. COG however,

I/ part 450, Subpart A, 23CFR, Chapter | and Part 613, Subpart
B, 49CFR, Chapter VI, issued Septenber 17, 1975
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has no power to alter local |and use decisions, as this
is the prerogative of |ocal governnent.

Wat er Resources Pl anni ng: Newl y established by

interstate conpact under Section 208, the Water
Resources Planning Conmttee nust develop a regiona
plan for non-point source managenent for EPA approval
The regional planning process for this programis
under developnent and it will be a nunber of years
before its full inpact wll be realized

None of the above nodels for regional planning neets the
need for parking managenent, W th the possible exception of the

Wt er

Resour ces approach which is yet to be proven. Some  of

the reasons for this are:

Insufficient coordination between air quality and
transportation planning. Par ki ng managenent requires

cl ose coordination between air quality and transpor-
tation planning. DOT requires a finding of "consis-
tency" between regional air and transportation plans,
but this process has nunerous weaknesses. Air quality
agenci es have not, in the past, been involved in
comenting on long and short range transportation plans.
The TPB has been reluctant to test any alternative plans
other than the adopted plan, with and wi thout certain

hi ghways, such as a plan which called for radically

i ncreased dependence on mass transit. |n addition
there is no institutional mechanism for resolving in-
consi stencies between the two types of plans.

Lack of requirenent to do parking managenent planning.

No funding |ever exists in parking nanagenent, as it
does in transportation where construction funds are
contingent on satisfactory conpletion of a regiona

pl anni ng process, unless changes are made in the C ean
Air Act. One potential requirenment for parking planning
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is in the new DOT regul ations. However, it is not yet
cl ear whether adherence to these regulations wll be

required by the Washington area to obtain DOT funding
for Metro rail construction. |If so, a parking manage-

ment plan could possibly be required.

e Lack of Funding: No federal funds are available to aid

the region or localities in parking managenent planning
at the present tine.

e Local Institutional Problens: Particular institutional

problens in the Washington area, such as the |arge Fed-
eral governnent presence, have conplicated air quality
planning as in the TCP and would |ikew se conplicate
par ki ng managenent planning carried out under the sane
f ramewor k

e Inability of any reqgional body to require Federal gov-

ernment cooperation in terms of air quality, particularly
in _reducing its parking subsidies to enployees.

e Difficulty where air quality agencies plan for transpor-
tation-related neasures, as in the TCPs, w thout ful
under standi ng of their inpacts.

e Llack of political input into the AQPC because of its
makeup, and lack of a nechanism for resolving differences
between State governnents which devel oped over air
qual ity neasures.

Despite these particular problens with existing planning
processes, COG does have the potential for further regiona
cooperation. The AQPC is now undertaking an effort ained at
coordinating air, water, transportation and |and use planning.

A current study is investigating cooperation between the TPB
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and the AQPC and is being overseen by a joint commttee of
the two policy committees. Also, the consistency requirenent
is a potentially strong nechanism for requiring coordination
between the TPB and the AQPC if fully utilized by both COG
and DOT.

In summary the past two sections have shown that |oca
parking planning is too locally oriented, internally fragmented
and not coordinated regionally to achieve regional goals of
supporting mass transit, inproving air quality and conserving
energy. Al 'so, that existing regional planning nechanisns have
weaknesses, especially regarding coordination between air,
transportation, and |and use planning.

The basic question, therefore, is how to devise a structure
t hrough which parking nmanagenent planning can work effectively
to neet both regional goals and |ocal needs. The follow ng
section wll develop three basic alternatives for parking man-

agenent planning to determ ne which would be nost appli-

cable for the Washington D.C. and simlar large, netropolitan
ar eas.

C Three Approaches to Parki ng Managenent Pl anni ng

The chall enge in parking managenent planning is to find a
process which can incorporate the neeting of |ocal needs
with regi onwi de goals. Various strategies can be used to
devel op regional plans, specifically:

e The G assroots Approach

e The Top-down Directive Approach

e The Regional Quidelines Approach

A fourth alternative is available where a strong regional govern-
ment exists, as in Mnneapolis-St. Paul, or where a netropolitan
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area is within a single state, and has few governnental subdivisions
and a unified planning body. In this case, nore responsibility
could be given to the regional body and |ess |ocal governnent
participation required.

The followi ng section will describe each approach and the
pl anni ng process used, examine the output of the process, and
evaluate its strengths and weaknesses, especially as denonstrated
in the Washington Metropolitan Area. The major elenents involved
in each approach are shown in Table 6.

1. G assroots Approach

This approach calls for local planning only and approxi mates
the existing parking managenent planning process in nost netro-
politan areas. The characteristics of this planning process are
a focus on local goals, little concern with the air quality as-
pects of parking prograns and no regional coordination

The rationale for this type of planning is that parking
managenent involves |and use decisions and policies which are
| ocal responsibilities and that parking neasures have inportant
| ocal inpacts, especially on the econonmc health of comercia
areas and on a jurisdiction's ability to attract growh. Al so,
a grassroots approach increases the ability of the planning
agency to coordinate with the agency which will inplenent the
neasures, leading to practical plans which are sensitive to
| ocal needs and probl ens.

The nethodol ogy followed by |ocal plan naking has been
outlined in each of the case studies. Accounting for |ocal
differences, parking plans generally originate in either the
l'ocal transportation or planning agency. These operating |eve
agencies then recommend the parking-related neasures to the |egis-
| ative body, (the County or Gty Council or Board) for approva
and funding. |f rates are to be raised, as in Silver Spring
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TABLE 6

ALTERNATI VE FRAVEWORKS FOR REG ONAL
PARKI NG MANAGEMENT PLANNI NG

Techni cal Cui del i nes

Process (or mni mum Uni form
Managenent performance standards) Measures
G assroots
Appr oach No No No
Top-Down Directive
Appr oach Yes Yes Yes
Regi onal Cui del i nes
Appr oach
Pr ocedur al Yes No No
Yes No

Techni cal Yes
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or zoning ordinances to be changed, public hearings are re-
qui red, In other cases, such as mnor revisions in nmeter rates
or locations and in enforcenent policies, hearings are not held.

The normal conprehensive planning process is not usually
applied to parking managenent, nor is a parking el enent
usual ly included in local transportation plans. Although
specific parking neasures are continually being approved,
no formal parking managenent plans have yet been devel oped
in the Washington area. As a result, elected officials are
often not involved in goal setting, internal coordination
of operating agencies is not provided for and public input
is often absent until final approval of a neasure is being
consi der ed. Thus, the output from a totally |ocal planning
process is usually a series of ad hoc parking neasures which
may neet sone |ocal goals but does not address the broader
needs of the jurisdiction

Several specific weaknesses inherent in l|ocal planning becane
apparent from the case studies, even where adequate interna
coordi nation of the planning process took place.

e Local planning generally fails to address the air quality
aspects of parking nmanagenent neasures. The air quality
agencies on the local level are not actively involved
wWith either the conprehensive planning process or trans-
portation planning. Although they have technical expertise
in nmonitoring and enforcenment, they do not have experience
in transportation-related planning. One |ocal exception
is in Fairfax County, which is correlating air quality
with urban growth and hopes to use environnmental assess-
ment procedures in |land use decision-nmaking in such
areas as Centreville.

e Local planning cannot effectively maximze the regiona
potential of mass transit, particularly Metro rail.
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Regi onal cooperation will be required to encourage rider-
ship in order to decrease the total deficit and to re-
duce local deficit allocations. As illustrated by Rosslyn
| ocal areas are often inpacted by conmmuter auto traffic
originating from neighboring jurisdictions, e.g., Fairfax
County. Rosslyn woul d benefit from extensive fringe
parking lots to divert auto trips, but has no nmeans to
devel op them outside of its boundaries. Li kewi se, if the
District acts to restrict parking, increased transit
service must be provided by suburban jurisdictions if
econom c hardship is to be avoided for both the Core and
subur bs.

@ Local planning tends to avoid strong unilateral action
for fear of placing the | ocal econony at a di sadvantage.
This applies particularly to neasures which call for in-
creased rates or a reduction of spaces which mght limt
the attractiveness of older CBD s to shoppers. In spite
of the fact that a freeze on spaces in the District, for
exanple could result in a net financial savings for both
busi nessnen and the city alike, the perceived fear is that
supply reductions wll result in congestion and economc
har dshi p. One Los Angeles area county (San Bernandi no) has
predi cated inplementation of its parking plan on the
adoption of simlar plans by neighboring jurisdictions,
and the sanme problemis envisioned for the D. C region.

In summary, local planning only, while innovative and clearly
applicable to valid l|ocal economc and social needs, is not
capable of neeting the regional goals of air quality, nmass transit
support and energy savings. It usually does not recognize the
costs of too great a dependence on the autonobile in terns of
congestion, noise, and land lost to parking and highways. Loca
initiative depends on the whim of politics and w thout regiona
encour agenent , parking managenent planning is apt to remain un-
coordi nated, ineffective and in nmany cases, wll not even be
at t enpt ed.
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2. Top-Down Directive Approach

This approach was used by EPA in directing preparation of the
Transportation Control Plans by the states in 1973. For a variety
of reasons it failed to acconplish what it sought: a workable set
of neasures which would reduce VMI and inprove air quality to neet
1977 air quality standards. An exami nation of the Boston and
Washi ngton, D.C. experiences illustrates what happened.

Boston's initial TCP called for neasures including prohibition
of on-street parking, a freeze on parking construction without an
EPA permt, a 25% reduction in enployee parking spaces, and a
par ki ng surcharge. These were, in essence, dictated by EPA to the
Boston region. Fi nal anendnents, however, nodified and postponed
all these neasures after |ocal opposition surfaced and their inple-
mentability was questioned.

In the DO C. area, the original TCP called for simlar neasures,
al though they were worked out by the National Capital Interstate
Alr Quality Planning Commttee associated with COG and formally
submtted by the States for EPA approval.

As shown in Table 6, this approach requires process nanage-
nment, regional guidelines and uniform neasures, and essentially
i nposes them from the top down. Local governnment had a small
role in preparing the TCP neasures, since the staff of COG
devel oped the plan in conjunction with the National Capital
Interstate AQPC, which does not have local political represen-
tation. Approval was a function of the States. Local govern-
nents, therefore, felt intensely pressured and have, to sone
extent, resisted inplenentation of neasures. Even the States,
after publication of the TCP recommendati ons by the NC AQPC,
indicated that they felt that sone neasures were inpractical
and i nfeasi bl e.
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An anal ysis by cocl/ of the institutional probl ens surroundi ng
the TCP planning process points out a nunber of specific weaknesses
in this process as applied to the Washington area:

e |nability of the planning process to ensure the cooperation
of the Federal governnent in its parking managenent
nmeasur es. As the report indicates, "The desire of the
Federal governnent to handle its responsibilities is a
significant factor; however, the inability of the Federa
governnent to do so is a significant institutiona
probl em " 2/ Al t hough Federal workers had to bear the
brunt of the proposed parking nmeasures in D. C, there
was no coherent parking policy on the Federal Ievel nor
any effort to coordinate Federal attitudes with the neasures

pr oposed.

® Lack of authority of the air quality control agencies over
transportation related neasures. In addition, no insti-
tutional nechanism existed for interface between the air
and transportation organizations or for working out
di ff erences.

e The nunber of organizations involved in this interstate
region nmake inplenentation, as well as planning, extrenely
difficult.

e Conflicts between the requirements for preparation of
regi onal plans, as opposed to requirenents that plans
be adopted by the States, led to confusion of authority.

e Absence of a nmechanismto plan and inplenent for the
region, other than the NC AQPC. This group, associated

1/ "Review of Institutional Problens Associated Wth the Devel op-
ment and Subm ssion of Inplenentation Plan Revisions in Apri

1973 for the National Capital Interstate Air Quality Control
Region." Submtted to: O fice of Technical Support and Specia

Projects, EPA, May 31, 1973. Met ropol i tan Washi ngton Counci
of Governnents.
2/ 1bid. p. 15.
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wth COG as its air quality planning arm is conposed of
technical nenbers from the two states and the D strict,

plus three COG nenbers. It lacks direct representation
from the local political bodies which held final responsi-
bility for inplenmenting parking plans, and thus the approved
pl ans were not responsive to local w shes or needs.

e A lack of adequate tinme and funding to devel op and review
pl ans.

o Confusion over deadlines and extensions available from EPA

e Pressures to conme up with an acceptable regional plan in
a relatively short tinme under threat of EPA pronul gation
of a plan for the region.

e Expectation of massive reductions of VMI to be achieved
by neasures that were largely untried and difficult to
i npl enent .

Despite the intent of EPA to permt local involvenent in the
devel opnent of the SIPs and TCPs, this effort was not successful
The planning process would be inproved if |ocal governnment, rather
than state |evel agencies could have been factored into the planning
process. Perhaps, had the tine frame allowed nore |eeway for
pl anni ng and review, had technical knowhow in achieving clean air
goal s been further devel oped, and had a different structure been
designed for the regional air planning body which involved |oca
governnments, the results would have been different.

3. The Regional uidelines Approach

The necessity remains for a regional franmework under which
par ki ng planning can successfully be undertaken. The third
alternative strategy seeks to conbine the strengths of |ocal
planning with a structure for addressing regional goals. Thi s
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strategy envisions procedural and possibly technical guide-
lines, which are adopted on the regional level with the partici-
pation of |ocal governnmental representatives, acconpanied by

| ocal preparation of parking plans consistent with the guide-
l'ines, as shown in Table 6. It does not call for wuniform
measures throughout the entire region

The regional/local approach relies on a regional coor-
dinating body such as COG or the netropolitan transportation
pl anning organization to lead the regional parking nmanagenent

pl anni ng effort. It is recognized that, in the absence of
federal sanctions or federal funding, such regional coordin-
ation wll probably not be forthcom ng. However, three

factors could contribute to a growi ng consensus for regiona
action:

® The energing interrelationships between parking and
regional transportation planning especially the role
of parking managenent in supporting mass transit.

e The general re-evaluation of the role of the autonobile
in light of energy considerations.

e Continuing urban air quality problens.

Once agreenent is reached that parking managenent shoul d
be addressed on the regional |evel, whether under federa
sanctions or voluntary cooperation, the regional body can
begin to develop a regional planning process. The procedura
steps that could be taken are outlined below and would result
in a set of regional guidelines which would be approved by
| ocal governnments and then followed in their |ocal planning
processes. This conbi ned regional/local planning process is
diagrammed in Figure 3.

e COG passes a resolution to undertake parking managenent
planning as a regional effort.
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- Determnes source of funding
"~ Federal grant - EPA, DOT, other
" COG funds (from local contributions)
- Specific local contribution for parking planning
- Designates |ead agency to oversee planning process
"~ Transportation Planning Board
- Joint commttee of TPB and AQPC
- Ad Hoc Parking Conmittee including private parking
interests and Federal governnent
- Defines goals of parking planning process
- to develop process guidelines
- to devel opnent of technical guidelines, i.e.,
m ni mnum perfornmance standards
- Requests formal support and participation from all
nmenber jurisdictions

Lead agency prepares procedural and/or technical guide-

lines with participation of |ocal governnents.

- Definition of problem

- Definition of regional goals

- Technical data and information gathering

- Review procedure by |ocal governnents and COG Board
during preparation of guidelines

- Public input through citizens' conmttee and hearings

- Hring of parking advisor to provide technical advice
as both regional guidelines and |ocal plans are
devel oped

COG Board acts to approve regional guidelines (procedural

or technical or both).

- Public hearings required before resolution passed

- Resolution calls for agreenment of all local juris-
dictions to guidelines and signing of a Menorandum
of Understanding to that effect
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e Menorandum of Understanding is signed by all jurisdictions
indicating that they will adhere to the regional guide-
lines and prepare |ocal parking nmanagenent plans con-
sistent with the guidelines.

- State regulatory agencies (Air Quality agencies),
EPA and/or DOT also sign nenoranduns and conmt them
selves to review and comment on |ocal parking plans

- Dates are established in Menorandum for subm ssion of
| ocal plans to |ead agency for review

e Local preparation of parking managenent plans.
- Local governnents designate own agency nost capable
of carrying out planning process
- Ctizen participation provided in local plan preparation
as determned by locality
- Approval by local governnment of the plan through its
usual plan approval process

e Local plans submtted to COG | ead agency for review and
signoff for adherence to regional guidelines.

e Inplenmentation of plans by |ocal governnents.

e Continuing review and evaluation by |ead agency.

The key elenments in this approach which distinguish it from
past efforts are:

® Representation of |ocal governnents on the |ead agency
designated by COG to devel op the regional guidelines.
It is suggested that the Air Quality Planning Board
at least in its present form not be the |ead agency
because it lacks direct ties to |ocal governnent.

® Technical support from COG and a new "parking advisor" to
aid in both regional guideline and |ocal plan preparation

e Commtnent by local governnments through a signed docu-
ment to carry through a |ocal planning process under
the regionally-approved guidelines.
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e Local preparation of specific plans including choice of
measures best suited to each area.

Exanpl es of the types of neasures which mght be drafted
in the form of technical guidelines or mninmm performance
standards are noted bel ow

e Residential parmt parking system Qui del i nes coul d,

i nclude a nodel ordinance establishing a permt system
which would avoid the legal pitfalls experienced by
sonme jurisdictions. They could also specify criteria
as to the type of area which should be considered for a

permt system e.g. percent of non-resident parking,
expected inpact from other parking neasures, alterna-
tive transit availability and resident preferences.

® Zoning ordinances to reduce mninmum spaces required in
new bui |l di ngs. Quidelines could be set in the form of
nodel ordinances calling for flexibility in space require-
ments if a builder can show reduced demand; zero space
requirenents in certain types of neighborhoods; and
meximum limts on the total spaces all owed. Criteria
could also be set as to the type of situation where

t hese neasures would apply.

e Fringe parking provisions: Each jurisdiction could be
required to provide a specified nunber of fringe
par ki ng spaces based on available transit service, nunber
of workers it contributes to the Core, |and avail a-
bility, or auto ownership, simlar to the Fair Share

housi ng al |l ocation fornula. Parking at Metro rai
stations could be simlarly assigned.

e Absolute limtation on subsidies provided by |ocal
governnents to enployee parking, and a recommended

reduction in the anmount of private enployee subsidized
par ki ng. The latter requirenent is extrenely hard

to inplenent, but should be discussed at the regiona

| evel .
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Al though no exact parallels exist to this strategy as applied
to parking managenent, there have been several cases where | ocal
governnents have initiated regional cooperative efforts, wthout
a direct Federal requirenent, which are nore binding than the
usual COG stimulated voluntary regional program Exanpl es of
these in the Washington Metropolitan area are recent sewage treat-
ment agreenents and the Fair Share subsidized housing allocation
formul a:

e 1970 Sewage Treatnment Menorandum of Under st andi ng: Local
governnents commtted thenselves to regional cooperation
and established general guidelines for cooperative efforts
in a Menorandum of Understanding signed in 1970 regarding

sewage treatnent problens. This agreenent was arrived at
wi t hout any Federal directive, or even a Federal require-
ment that cooperation nust take place. The docunment was
signed by representatives from the District of Colunbia,
Fairfax County, Virginia and the Wshington Suburban
Sanitary Conm ssion, acting for Mntgonery and Prince
Georges Counties, Maryland, after express approval by
their respective governnents. State and Federal regulatory
agenci es also signed, not as direct participants but to
indicate their support and commtnent to carry out their
regul atory function. The Menorandum has becone a | egal
docunent commtting the signatories to certain financial
contributions for regional treatnment but nore inportantly,
conmmtting them to plan for future regional sewage capacity
and to undertake interim neasures to reduce pollution.

The exact form of these interim neasures was left to the
jurisdictions, in the same way as l|ocal parking planning
is left to the local governnent in the Local/Regi onal

Appr oach.
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e Fair Share Housing Allocation Formla: COG has recently

been instrunental in working out an agreenent by which

| ocal jurisdictions accept a specified amount of |ow and
noderate incone housing funded through HUD. COG s role

was to agree in principle to the idea of an allocation
fornmula based on indicators such as the anmount of available
residential |and, nunber of |ow and noderate incone units,

over-crowded and deficient units, and other factors. The
actual allocation formula was worked out through a speci al
Affirmative Action Task Force conposed of [ocal govern-
ment representatives under the auspices of COG The
allocation fornula indicates to each jurisdiction what
percentage of regional funds for subsidized housing it is
entitled to receive. As a result of this cooperative
effort, HUD has not only agreed to release the specified
funds but given the region a bonus as well. However ,

the allocation fornula was not a pre-condition for the
rel ease of funds.

In sunmary, the Regional Guideline Approach would assure that
at a mninmum process nanagenent takes place at the regiona
| evel . Local governments help determne how the process wll
be carried out through participation in the |ead agency designated
by COG A commitnent is then required, through a signed Menorandum
of Understanding, that |ocal planning will adhere to the process
managenment and tinme schedul e established.

Stronger regional coordination would be achieved if the process
went one step further: devel opnent of regional technical guide-
lines drawn up by the COG designated agency and agreed to by the
localities as the basis for their local planning effort. These
techni cal guidelines could be generalized or in the form of m ni num
performance standards.
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This process could be used in conjunction with future EPA
or DOT regulations which require parking managenent planning
in regional air quality and/or transportation planning. Several
potential roles for EPA involvenent were outlined in Chapter II
for exanple specific parking neasures for highly polluted cities;
federal funding for parking managenent plans; EPA approval of
parking planning regarding UMIA grants, or EPA review authority
with regard to the annual transportation planning process,
especially the consistency determnation.
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CHAPTER |V

PROCEDURES FOR PARKI NG MANAGEMENT PLANNI NG

I nt roducti on

This section describes briefly the procedures for

managenent planning. These recommendations are neant

par ki ng
to

suppl enent the introduction to this paper in which the genera
pl an devel opnent process was discussed. Four areas ar
l'ighted here:

e high-

e Technical preparation and analysis needed to select
parking neasures and evaluate their effectiveness

e Mans for analyzing the institutional framework of

an area to elucidate possible constraints on
community acceptance of devel oped plans;

e Techniques for evaluating the social and economc

costs and benefits of parking controls; and

e The comunity planning process.

The di scussions on each of these areas are not neant to be

conprehensive; there are already nunmerous "howto" nanuals

which aid those interested in using the proper

devel op and evaluate plans for their areas. Rat her,
are intended to describe the major steps which nust be taken
i n parking managenent planning.

B.

Technical Analysis of Plans

The technical phases of plan devel opnent eval uate

characteristics of auto traffic in an area. Supply of
parking and demand for it nust be neasured, as well as

tools to

t hey

t he
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availability and quality of alternate nodes of transit. An
understanding of the parking "systenf in an area, wll| suggest
the best parking neasures for achieving whatever auto-related
goals a community nmay have. There are three prine steps in
this analysis, including collection of the necessary data,
evaluation of the data to elucidate the inportant parKking
characteristics, and selection of applicable neasures from
which to develop a parking plan

1. Dat a Needs

The data considered useful to devel opi ng parking managenent
pl ans includes |and use and activity level information, parking
inventories and occupancy rates, and traffic and transportation
system characteristics.

Different |and uses contribute differently to vehicle
generati on. In addition, the concentration or |evel of
activities wll have an effect. For instance enploynment in the
Washi ngton target areas studied was derived by nmultiplying
standard "per square foot" factors tinmes floor space. Par ki ng
characteristics will also be inpacted by |and uses. Shoppers
tend to turnover faster than workers, thus inplying that nore
vehicle trips can be generated by any one parking space.

Gowh in land uses nust be determned in order to be

able to predict future vehicle travel. As wth neasurenents
of present activity levels, data collection should stress the
types and scale of expected |and uses. It is noted that fore-
casted land use data is often inaccurate. In the case of

Silver Spring,projected growh probably overstates what m ght
reasonably be expected: in Rosslyn, planners hoped for slower

grow h than actually occurred. Thus, it wll be inportant to
continuously nonitor actual devel opnent and conpare it to fore-
casts. If divergences are great enough, parking plans may have

to be revised.
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Area traffic and transportation characteristics are
vital to determne the nodes used by persons |eaving, com ng
to, or passing through, the study area. The variation in this
data is normally quite |arge. The Oigin/Destination Bus
Study by WVATA was performed in 1972. Because of fare hikes,
and service rerouting in the interim it is not possible to
get an accurate handle from this data on how many persons
use buses to get to any particular |ocation

Parking data is also necessary. At a mnimum this should
include information on the nunber and type of spaces and their
cost . However, the degree to which parking costs are subsidized,
occupancy rates and |ocation of spaces in relation to activity
centers, are also inportant. Par ki ng studies should not concen-
trate solely on spaces associated directly wth demand activities
(i.e., working or shopping). In addition, they should |ook at
space provision at nmass transit stations as well as at park and
ride or fringe lots.

2. Data Anal ysis

Data analysis to evaluate the parking "system of an area
enconpasses two steps. These i ncl ude:

® Trip generation - The total nunber of present and
future person trips generated by and through the
study area nust be determ ned. The technical neans for
performng this estimate range from the very sinple
(standard factors which can be nmultiplied by floor
space areas) to the conplex (nodels which weigh
econom c differences between areas, to establish the

needs to journey anongst them. For regional studies,
trip generation analysis also yields travel desire
i nes between a nunber of zones.
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e Mdal split - Once total trips are known, then it is

necessary to calculate how they are divided anong

those using transit and those using autonobiles. It

is this exercise which allows person trips to be

converted to vehicle trips. Wth this nodel, the

costs associated wth making trips by any node, including
running time, excess tinme, and dollar costs, are conpared.
Modal split nodels are generally supplenented by car
occupancy nodels, which conpare |ower costs associated

W th carpools, against the convenience of single-occupancy
driving

Detailed analysis, such as is envisioned by the nore com
prehensive applications of these nodels will wusually be beyond
the financial capability of nobst areas considering parking
managenent pl ans. It is generally found, though, that regiona
and sonetinmes state governnents have been working in those areas.
Thus, nmuch of the needed information may have been generated
already, or could be, by nodifying the nodels now devel op. ed.

3. Anal ysis of Parking Measures

Two types of evaluation tools are needed in order to
successfully measure the inpacts of proposed parking contro
tactics:

e Sensitivity of parkers to parking cost. Wth this
information it will be possible to judge how effective
cost increases will be in diverting drivers to other
forns of transit.

e Sensitivity of parkers to substituting supply constraints
for price increases.

Wth know edge of both sensitivities (they are derived from
nodal split nodels), then parking neasures should be evaluated to
determne the effect they wll have on reducing travel. Such
eval uations should culmnate in the ranking of neasures by how

effective they are. Measures may then be selected according to
the desired results.
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C. Means for Analyzing Institutional Framework

Analysis of the institutional aspects of parking manage-
ment requires an understanding of the governmental structure
and the roles which various governnmental and private agencies
play in planning and inplenmentation, both locally and region-
ally. Four specific types of information nust be obtained and
eval uat ed.

e Local CGovernment Powers: The | egal powers which are

available to control parking on the local |evel should

be studied, such as control of on-street parking, taxa-
tion and licensing, enforcenent and residential permt

syst ens. If additional legal authority is needed, this
should be identified and the actions necessary to ob-

tain it explained. The political as well as legal re-
straints to the inplenentation of parking neasures should
be noted. In addition, indirect powers to control sup-

ply of parking, such as through zoning, should be eval uated

e Participants in the Planning and |nplenentation Process:
The agencies which presently particpate in planning for
par ki ng managenent should be identified and their capa-

bilities eval uated. For exanple, does the conprehensive

pl anni ng departnent have any role in parking planning, or

is it entirely planned and inplenmented through the |oca
department of transportation? The appropriate |ead agency
for creating parking plans should be identified in each
area and, if present policies need to be altered to enable
this agency to function, suggested alternative institutional
organi zati ons devel oped.
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e Process for Parking Mnagenent: The process by which

parking plans are currently being devel oped nust be
understood and an evaluation nade of the effective-
ness of this process in neeting planning goals. Cri -
tical elenments in the planning process should be iden-
tified, such as goal setting, problem assessnment, tech-
ni cal analysis and plan selection, and any weaknesses
whi ch are found should be noted.

e Coordination within Local Governnent and Between Reqgi onal
Juri sdi cti ons: The mechanisns for coordinating planning

within a jurisdiction should be clearly spelled out.

Formal and informal nechanisns for coordinating planning
and operating agencies should be noted and insufficiencies
i dentified. The regional and sub-regional organizations
whi ch exist for inter-governnental coordination, their re-
spective roles and responsibilities nust be identified and
the ones which could be nost useful in coordinating park-
ing nmanagenent planning indicated. Were no regiona
mechani sns exi st, suggestions can be made for institutions
which could fill the gap, indicating who should be repre-
sented and why.

Informati on concerning these institutional relationships
can be gathered by interview, by study of planning docunents
and organi zational charts, and by case studies of exanples
of local, sub-regional and regional cooperation and agencies.
There is no clearly defined process for conducting such e-
valuation other than to collect the required data, analyze
it, identify problem areas and investigate alternatives.

D. Techni ques for Evaluating Socio-Econom c |npacts

The soci o-econom c inpact analyses can be approached from se-
veral perspectives but can be done nost effectively by first screen-
ing general problem types. Those problens which seem nost inportant
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in an area can then be analyzed in depth. General categories

i nclude inpacts on devel opnent, commuters (various incone |evels),
| ocal governnents and residential comrunities. In depth anal yses
requi re understanding of the existing equilibrium by defini-
tion exists prior to the inposition of parking managenent nea-
sures. Par ki ng neasures nay upset the equilibrium causing stress
to comuters, devel opers, etc. The degree to which these groups
are affected can be quantified using sone of the techniques de-
scri bed.

1. Devel opnent

In communities where attracting additional conmercial or re-
sidential developnent is a goal, parking managenent effects wll
be felt primarily through zoning neasures. The costs to devel opers

of providing parking can be estinated. The devel opers' atti-
tudes about whether zoning requires too nmuch or too little park-
ing will help predict the inpact of a zoning |aw change

If parking is profitable and there is a shortage, then a
maxi mum zoning limt on parking could be useful. Even where park-
ing is subsidized so that the demand is artificially kept high, a
maxi mum ordi nance could be effective. Exam ning historical growth
trends, land prices and remaining zoned potential will clarify the
econom c attractiveness of the area. If it is attractive, strict
par ki ng nmanagenent neasures nay not damage devel opnent significantly.
Where excess supply exists, developers mght even welcone reduced
zoni ng.

2. Commut er s

Par ki ng neasures are ainmed principally at changing the nobde
of travel used by commuters for hone-to-work trips. Consequent | y,
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commuters who choose to continue using autos may be heavily
i npact ed. Rates can increase and supply decrease causing
addi ti onal inconvenience.

Socially, concern would focus on the |ow incone "captive"
auto commut er. For exanple, comuters without a transit alter-
native for whom a parking price increase would substantially re-
duce take honme pay deserve special consideration.

The inpact on transit comruters nmay also be substanti al
Commuters riding buses which exceed capacity could be forced
to stand as load levels increased due to parking neasures. Con-
versely, service could inprove nmarkedly if additional transit
commuters justified the addition of new buses reducing headways.

These inpacts can be quantified using available data on incone
by region, nodal splits, excess transit system capacity, parking
costs and demand el asticity. Use of this data is presented in the
various case studies.

3. Local Governnents and Residential Communities

Most transit systens operate at a deficit. Par ki ng manage-
ment which increases transit ridership will generally reduce the
public deficit where excess capacity exists and increase it where
substantial fixed costs nust be incurred. For exanple, adding
peak hour buses will increase the deficit but increased ridership
during off-hours will lower deficits. To quantify the inpacts re-
quires data on fixed and variable bus/rail transit costs, existing
capacity and load factors and existing deficits,

Local governnents wll also be sensitive to the politica
and social inplications of parking managenent. Under st andi ng the
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influence of devel opers, parking |ot owner/operators, and |ocal
citizen groups on local officials will largely determ ne the
acceptability of parking neasures. |f residential comunities
are concerned about commuter parking spillover, the accept-
ability of a residential parking ban, for exanple, wll increase
mar kedl y.

The rel ationshi ps di scussed here are used in the case
study anal yses and are hel pful in evaluating socio-economc
inpacts. The data collection and enphasis, however, nust be
tailored to the analysis for any particular region.

E. The Conmunity Pl anni ng Process

The pl anning process for each community is diagranmed in
Figure 4. The timng sequence generally proceeds fromleft-to-
right in the diagram although steps can be acconplished sinul-
taneously. Various feedback | oops nay necessitate the accom
plishment of several interactions of particular steps in the
process.

The first step is for an institution to accept responsibility
for |eading the debate over the appropriate parking nanagenent

goals for the conmunity. A community is typically an urban
concentration of between 25,000 and 150,000 people. The lead

group mght be an organi zation with general governnent or just plan-
ning responsibilities, or it could be a transportation, air quality
or land use planning group acting on behalf of the general purpose
government. This group should collect basic data on the role of the

autonobile in the conmmunity and consult with the regi onwi de COG
governnment and technical staff and with EPA. The enphasis at

this point should not lie on precise data manipulation or technical
exerci ses/but on the broad conceptualization of goals for managing
autonobile use in the urban environment. Anong the goals that

m ght be considered are:
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° giving priority treatment in terns of accessability
of parking space to priority uses in an environnent
of limted parking supply. For exanple, residents
shoul d have spaces in front of their hones and space
shoul d be provided for shoppers necessary to sustain
the comercial core;

° mexi m zing ridership on public transportation systens
t hrough the provision of disincentives to those auto
uses nost conpetitive with public transportation use;

° fully internalizing the cost of operating the auto-
mobile in the urban environnent. This goal would
enphasi ze the inplenentation of commercial parking
rates in lieu of subsidized rates and, if possible, a
prem um parking charge to reflect the air quality,
congestion and other external costs of supporting a
| arge aut onobil e popul ation

° reducing auto use to the maxi num extent possible to
attain air quality goals and energy savings;

° provi di ng excess parking spaces so that all uses have
adequate capacity regardless of the direct or indirect
costs to the community.

These goals should be articulated in terns of the spe-
cific opportunities available to the conmmunity. Publ i c
hearings should obtain the views of:

residents who cannot park at hone;
busi nessnen who need parking and reduced con-
gestion to sustain their operations;

e regi onwi de and EPA spokespersons who can provide
a regionwi de viewpoint on problens such as air
quality, highway and transit planning;

[ public health spokespersons concerned about
the inpact of air pollution and noise on the
comunity;
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° | and use, police and other officials who cope
with the autonobile problens.

The hearings should focus on questions like the follow ng:

° Does the comunity want to increase or reduce
the autonobile's role?
Is there too little or too much parking?
Were are the community's acute parking problens?
° What role should areawide priorities such as in-
creasing public transit ridership and saving air
gquality and energy play in comunity decisions?
® How can the conmmunity sustain its businesses while
at the sanme time bring pressure on excessive auto-
nobi |l e use?

The second step in the process (see Figure 4) is to docunent
basic facts about the community's parking situation. This is
t he probl em assessnent phase. Gowh projections, |and use
patterns, public transportation ridership, air quality, parking
supply and demand -- all of these should be exam ned. Si npl e
and |ow cost data collection and projection approaches should be
used.

Step three is the technical analysis. This step should
al ways be subservient to the overriding task of goal setting.
It should analyze trips taken in the comunity to determ ne
the relative incentives to use the autonobile or mass trans-
portation. Par ki ng managenent neasures should be devel oped
and applied to specific conmunity problens. Inpact studies
should be conducted to determne the costs and effectiveness
of various neasures. Also, the institutions responsible for
par ki ng managenent planning and inplenentation should be ex-
am ned. Their legislative authority, technical expertise, re-
sponsiveness to the public, and resources should be assessed
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In step four, various conbinations of parking neasures
are conbined into parking managenent packages consistent wth:

® different views of the preferred parking manage-
ment goals for the comunity;

° variances in key technical facts which are in
doubt ;

) possi bl e actions at the regional |evel which may

i nfluence needed | ocal actions.

The parki ng nmanagenent packages devised should be presented
to the public acconpanied by:

social, economc and environnental inpact studies;

° explication of the required authorities and resources;
a statenment of consistency with Federal and regi onw de
requirenents; and

) a sensitivity analysis to illustrate the technica

weaknesses of the underlying facts and anal ysis.

Finally, a parking managenent plan should be adopted by the
community reflecting both its local goals and the goals of the
regi onwi de community.
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CHAPTER V

PARKI NG MANAGEMENT PLANNI NG PROCESS
APPLI ED TO THE WASHI NGTON, D.C. AREA

A The Target Area Approach

The objective of this study is to develop a regiona
par ki ng managenent planning process and to apply it in the
Washi ngton, D.C area. Chapters V, VI and VI1 wll de-
scri be how the planning process was applied to the D.C
area, specifically the selection of target areas, the eval-
uation of neasures, and the devel opnent of a regional plan

Wthin the resource constraints, the target area approach
seened to offer the best chance of testing the regional plan-
ni ng process. Four target areas were chosen and are shown on
Figure 5 : The D.C. Core; Rosslyn, Virginia; Silver Spring
Maryl and; and Centreville, Virginia. Separate appendi ces con-
tain extensive descriptions of the four target area studies and
summaries are found in Section C of this chapter.

The study of target areas sinulates the portion of the re-
gi onal planning process which would be carried out by |ocal
governnents, e.g. determnation of |ocal goals and problens and
anal ysis of specific appropriate parking neasures. Under the
"regional guidelines" planning process, this local effort would
be carried out concurrently with regional actions. Inthis
study, the information collected in the target area studies was

devel oped into reconmendations for a sanple regional plan. Wile
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the neasures selected reflect feelings about those approaches
to parking managenent which are technically nbst sound and in-
stitutionally nost inplenentable, they are not proposed as the
definitive answer to the nyriad of parking related problens
which afflict the Washington, D.C region.

B. Met hodol oqgy for Selecting Target Areas

The criteria used to select target areas are shown in
Tables 7 and 8. Since the study concentrated on the homne-to-
work conmmute trip (seemngly the nost divertable), target areas
were chosen with varying types of enploynent concentrations
and popul ations. The Washington COG divides the netropolitan
area into a series of concentric rings which correspond roughly
wi th popul ation and enploynent density; a target area was se-
lected from each of the four inner rings. In addition, a target
area was selected from both states in addition to the District
of Colunbia, and from different county and city governnents.

O her factors considered in the selection of target areas in-
cl uded economc health, relationship to new Metro rail Ilines,
and current state of devel opnment.

It is recognized that four target areas cannot describe all
possi ble types of communities in a netropolitan region, but these
were considered representative of types found in nost urban areas.
The D.C. Core was an obvious choice as the urban center and the
| argest single source of hone-to-work trips. Rosslyn is a ty-
pi cal new, highly concentrated enploynent center just outside
the Core. Silver Spring is simlar to many older CBD s | ocated
outside the central city and beset with econonic problenms. Centre-
ville is an undevel oped growh center where |ong-range parKking
managenent nmeasures can be used to a maxi mum effect.
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TABLE 7

CRITERIA FOR SELECTI ON OF TARGET AREAS

Location by urban ring

e Central core (Ring 0 and D.C. portion of Ring 1)
e CQuter Core

e Urban Ring

e Quter Ring

Enpl oynent and Residential Densities

e Highest (20-500 Jobs/acre - 18-100 units/acre)
e High (5-20 jobs - 4-12 units/acre)

o Lower (0-5 jobs - 1-4 units/acre)

e Lowest (under 1 job and 1 unit per acre)

Land Use (predom nant)
e enployment center predomnately (Federal or Federal and private)

e mx of enployment, conmercial and residential
(also new or ol der CBD)

Transit accessibility
e Future Metro rail
o No future Metro rail

Institutional Framework

e Location in Miryland, Virginia or D. C
e County or municipal government

e COG nenber or Not COG nenber
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TABLE 8

CHARACTERI STI CS OF TARGET AREAS

D.C. Core
e Central Core location
H ghest enpl oyment and residential densities
M xed land uses
Future Metro Rail
District of Columbia governnent

Rossl yn
Quter Core |ocation

L
e High enploynent density
e Employnment center only

e Future Metro rail

e Arlington County, Virginia governnent
Silver Spring

e Urban Ring | ocation

e Lovwer enploynent and residential densities

e M xed land uses - older CBD

e Future Metro rail

e Mont gonery County, Maryland governnent

Centerville

e Quter Rng location

e Lowest enployment and residential densities
e Mxed land uses - growth area

¢ No Metro rail

Fairfax County, Virginia government
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C Summary of Target Area Studies

Four principal elenents are of interest in these tar-
get area studies:

e local goals and their relationship to the regiona
goal s;

e a description of the parking problens facing each
of the communities;

e the parking plan and the neasures chosen for that
pl an; and

e the institutional inplenentability of the parking
pl an.

An additional section explains the relationship between the
Federal governnment and parking managenent efforts in the
Washi ngt on region.

1. The D.C. Core

The D.C. Core was selected for analysis because 50 percent
of the work trips nmade in the SVMBA are to the Core. Over five
percent of all regional trips are core-based home-to-work trips.
The Core is also a shopping and tourist hub which conplicates
the role of parking managenent since these trips nust be protected.

The nost inportant function of the parking managenent plan
in the Core is to boost transit ridership. Mtro's focus is
downtown, and if ridership cannot be encouraged there, then the
economc viability of the entire system will be jeopardized. A
secondary goal is the redevel opnent of the center city to attract
more tourists and shoppers. Conpr ehensi ve plans now under devel op-
ment call for additional shopping areas and hotels. Parking
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must support these activity centers and be protected from
use by commuters. A parking policy nust supplenment the over-
all plan. For exanple, in the short-term buses could take
tourists downtown from fringe |ots; long term redevel opnent
Wth tourist bus service to the mjor nonunents from down-
towmn hotels would elimnate the need for additional downtown
par ki ng.

Wrk trip nodal splits to transit are projected to rise
from 35 percent in 1974 to 55 percent by 1992, inplying a 115
percent rise in transit use and a 4 percent decline in auto
use. Should growt h anticipated now occur, then auto use would
be expected to be reduced even further. Non-commute auto trips
(m d-day business and shoppers) are also expected to be re-
duced as a result of Metro.

However, such overall figures cannot be used except at
the grossest scale to devise parking managenent plans in the
target area. The analysis presented in the appendi x breaks
down the Core into six sectors in order to give a better under-
standing of distribution problens. Certain sectors (i.e. South-
west Mall) are expected to grow nuch faster than average and thus
shoul d expect, even with transit, pressure from nore auto drivers.
QG her areas which remain constant in size will see a nore sub-
stantial reduction in demand (Capitol HIl, for exanple, should
have a reduction in vehicle trip generation of 20 percent.)

Demand for spaces currently is less than the total supply.
In certain areas, though, nodal splits to transit are much higher
t han average because there are insufficient spaces. Resi denti al
spillover occurs in sone areas where adjacent parking is cheaper
than that found in the Core itself. Total spillover is estimted
at 4,000 cars.
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Parking prices are the highest of any in the region.
$2.55 is the average maximum daily rate. Mnthly rates for
of f-street spaces average close to $40. Few workers pay these
rates, though, as approximately 40 percent of them are currently
subsi di zed by their enployers. Thus, their commute node de-
cisions are not affected by the costs of parking.

An inportant factor in downtown parking is the Federal
gover nnment . Twenty-five percent of Core spaces are governnent-
owned or -operated. Approxi mately 50 percent of the workers
are federally enployed. The rates on governnent |ots are nuch
| ower than the cost of providing them and range from $5 to $15
per nont h. Forty percent of them are free. Cearly, control
of these spaces will be essential. A detailed discussion of
Federal subsidies follows the target area summari es.

The parking plan suggested for the Core includes four Stra-
tegies. First, a program nust be initiated to get enployers to
voluntarily reduce or elimnate the subsidies they give. Thi's
can be done by raising enployees' salaries commensurate with
the subsidy in order to give them the choice of paying for the
parking or diverting to some other node. Second, in accordance
with the wishes of citizens residing in adjacent neighborhoods,

residential parking systems should be initiated. This wll force
spi |l lover parking back into the Core. These drivers wll have
to pay the higher prices, carpool or divert to transit. To pro-

tect the spaces now used by shoppers and other non-workers, it

will be necessary to reserve on-street spaces for these short-
term parkers. Thus, a third strategy would be to elimnate |ong-
term on-street parking with the express purpose of diverting those
enpl oyees into garages. This will have the effect of forcing them
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to pay the full cost. However, it wll also guarantee a
supply of spaces which cannot be used by other than those
for whom they are intended.

Lastly, long-term neasures are ainmed at satisfying the
gains made in the short term by both Metro and the foregoing
parking strategies. The primary vehicle would be a reduction
of the mninum zoning requirenent for office building parking
supplies to zero. Additionally, an anmendnent woul d be nade
to the process of granting building permts to formally analyze
t he parking needs of each major proposed devel opnment. Such
analysis would consider the vehicle generation characteristics
of a building and the potential for diverting these trips to
ot her nodes of transit. Such a system would allow flexibility
in providing spaces. If the nunber of Core enployee spaces
were frozen , D.C. developers wuld save nore than $30, 000, 000
by 1990. To further encourage Metro ridership, a second |ong-
term nmeasure would analyze the potential for spaces at Mtro
stations on the fringes of D.C

2.  Silver Spring

The Silver Spring target area study focused on the needs of
a community which was economcally declining and wanted to re-
vitalize its CBD. Silver Spring faces trenendous conpetition
from shoppi ng centers which have developed in the past decade
around the preiphery of Washington. These centers offer free
parki ng and shopping areas which are the equivalent of auto-
free zones.

Wiile Silver Spring has been intent on supplying enough
parki ng cheaply to support the CBD, the parking problens which
they now face are nuch nore conplex. The city has 21,300 parking
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spaces to neet the demands of conmmuters, shoppers and others.
Yet, demand and supply are unevenly matched. Wthin the |oca
area, sone public lots are 100 percent occupied while others
are only a fraction full. In high demand areas, parkers over-
flow into residential neighborhoods.

It was very difficult to consider future problens in the
Silver Spring area because of the unreliability of the growth
estimat es. Characteristic of many areas, Silver Spring's
growt h projections were based nore on hope than on historica
grow h trends. Pl anni ng docunents serve the dual function of
being advertising for potential investors and devel opers and
also as a basis for the community's decisions on, for exanple,
providing nore services or accomodating future growth. The
community hopes that the new Metro station will attract new
high-rise residential and commercial devel opnent to help re-
vitalize the CBD. A sensitivity analysis indicated that growh
projections reflecting historical trends would conpletely alter
the study's conclusions, predicting a future surplus of parking
as opposed to a deficit.

A related parking problem concerns the new Metro station.
WVATA had not allocated any parking to Silver Spring. St udi es
conclude that feeder buses, plus people wthin walking distance
and those choosing to "kiss 'n ride,” would be the sole users of
the Silver Spring Metro station. As the tinme for opening the
station nears, Silver Spring has had second thoughts about the
accuracy of these projections. The city is vulnerable to an on-
sl aught of Metro comuters because public parking is cheap and
avai | abl e. Either additional parking will have to be supplied or
par ki ng managenent neasures will have to be instituted to protect
public spaces supplied for the use of l|ocal commuters and shoppers.
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The parking plan suggested for Silver Spring includes several
short-term strategies. A residential permt system was suggested
for the areas presently inpacted by comuter and shopper over-
flow Second, parking rates would be raised only for long-term
parkers, not for shoppers. I ncreased parking fees for home-
to-work commuters would divert auto drivers to transit. Differ-
entiation between short-and |long-term parkers could be nade by
putting in short-term neters, allowi ng very inexpensive parking
for two hours and then raising the rates significantly for |ong-
term parkers, or restricting supply by not opening lots until
after nost comuters would have arrived. It was suggested that
parking be provided for the Metro station. One analysis indi-
cated that the demand m ght approach 500 cars per day for persons
to drive to Silver Spring and take Metro into the city.

There was little evidence, however, that this kind of plan
woul d have been supported by the Silver Spring comunity. Silver
Spring is currently nost concerned with preserving and revitaliz-
ing the CBD and any actions that hanper this program would be
viewed negatively by nost of the parties involved.

The Silver Spring problem is extrenely characteristic of
CBD s located outside the core of a major city. In general, these
CBD s nust conpete wth newer shopping centers which were de-
signed around the autonobile providing cheap and easy access.
Oder CBD s tend to be located in nore congested areas where
parking supply is dispersed. A recent and growing trend towards
turning these areas into auto-free zones has inproved their at-
tractiveness to shoppers. Silver Spring had given only casual
consideration to converting two rather small areas into auto-free
zones. Wiile data is available to show that areas like Silver
Spring must have parking to conpete with shopping centers, ade-
guate parking is no insurance that a CBD will be revitalized. In
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fact, the excess of parking in parts of Silver Spring indicates that
the city may have overused parking as a tool for attracting

new conmerci al devel opnent and shoppers. There is apparently
alimt to the anount that can be acconplished wi th parking
supply mani pul ati on. Beyond this point, the inherent economc
attractiveness of a CBD is what will determne its ultinmate
growt h potenti al

3. Rosslyn

Unlike Silver Spring, Rosslyn has had no problem attract-

i ng devel opers. Rosslyn is characterized by dense high-rise
devel opment which has filled nost of the available space. Ap-
parently, little thought had been given to using parking as a

means of controlling growh in the area.

Most parking in Rosslyn is supplied by comrercial devel opers
as garage spaces in high-rise buildings. The current equili-
briumin parking supply and demand is a result of a nunber of
| oosely related factors. Because the nodal split to transit
was |ower than that predicted in the original growmh plan, park-
ing in the conpleted office buildings is not sufficient in nost
cases to neet worker demand. The slack has been taken up by lots
which remain in undevel oped areas of Rosslyn and by the ready a-
vailability of residential parking. In addition, zoning require-
ments resulted in an overbuilding of hotel and notel spaces and
t hese have been rented to commuters. Yet, demand for parking in
Rosslyn is high despite the fact that they have one of the | owest
rati os of enployees to parking spaces. This reflects both the
auto intensive nature of the businesses in Rosslyn (e.g. consul-
tants and sal esnen) and the subsidization of spaces by enployers
and by rents.
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The study found that parking fees in Rosslyn did not
cover the costs of constructing and rmaintaining parking spaces.
Parking was used as a neans of attracting tenants to buil dings
and parking costs were subsidized by building rents. Enpl oyers
al so tended to subsidize their enployees so very little of
the actual cost of parking was paid by the auto conmuter

Two parki ng managenent approaches are possible in the Ros-
slyn area. A stringent plan would involve inplenentation of a
residential parking ban in the area, a ban on future construction
of parking spaces and a request for voluntary elimnation of
enpl oyer subsidies. A nore gradual approach would involve the
decrease or elimnation of mninmm zoning requirenents. Thi s
measure, coupled with the residential parking ban inposed in
nei ghbor hoods where it was requested, would gradually decrease
the supply of spaces relative to demand. As conpletion of devel op-
ment in Rosslyn occurred, the nunber of enployees per space woul d
increase along with the price of parking. These neasures would
be coupled with a voluntary enployer subsidy elimnation and en-
couragenent of carpooling.

Institutionally, the powers to inplement this plan are held
by the County Board, although a challenge to their right to
institute a residential parking ban has been upheld in the courts.
The Northern Virginia Transportation Comm ssion has al so
been very active in advocating that parking rates be in-
creased and supply decreased to divert nore riders to transit.

The County may choose to force new devel opnents in Rosslyn not
to provide parking. The nmmjor question then becones: WII de-
vel opers construct high-rise buildings wthout associated parking?
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O all of the areas investigated, Rosslyn seened to have the
best chances for successfully restricting parking in this

manner . The County is already critical of the extensive de-

vel opnent that has taken place in the area and has not expressed
much concern about the possible |loss of future tax revenue.

In fact, a citizen's comttee studying the Rosslyn-Ballston
Corridor suggested thay some of the remaining |land be devoted

to parks as opposed to nore high-rise construction

4, Centreville

Centreville is representative of those areas |ying out-
side the CBD which have yet to becone fully urbanized. In these
areas, the potential exists to avoid the kind of renedial park-
i ng nmeasures reconmended for other areas. The community is stil
in a sufficiently formative stage where the types of congestion
and air quality problens characteristic of nore urbanized areas
have not yet devel oped. Fairfax County develops Centreville plans
and has been very innovative in land use controls and cogni zant
of the role of the autonobile in new devel opnent. The County's
goal s include decreased dependence on the autonobile and increased
use of transit. H gh density townhouse type devel opnents have
been constructed and provide an ideal point from which hone-to-
work conmmute trips to the Core can be conducted by transit. Pl anned
devel opnment centers may take this concept one step further by
m xing land uses in a concentrated area. In these cases, the need
for conmute vehicles can be considerably reduced since hone-work
centers are in proximty.

Presently, Centreville has no parking problem The goal of
par ki ng managenent in a marginally devel oped area nust be either
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to anticipate future problens or to support other areas of

the region which currently have parking and congestion problens.
Antici pated devel opnent for Centreville would approxi mately
triple the population in the next 10 years but there would

still be less than 27,000 people. Some pl anners indi cat ed

that the kind of congestion characteristic of Rosslyn or Silver
Spring probably would not appear in Centreville for the next
century. However, alnost one-half of the Centreville residents
travel to the D.C. Core, Al exandria and Arlington. These resi -
dents contribute substantially to traffic congestion and air
quality problens in other parts of the region. Bus ridership in
the area consists of less than 70 passengers per day going to

t he Core. No projections were available for future transit
growh and the probability of Metro rail comng to Centreville
is considered relatively |ow

Enpl oynment growth in Centreville is expected to be rather

mar gi nal . Only 8 to 13 percent of the work force living in
Centreville will ever work there. However, Fairfax County pre-
dicts that nost enployees living in Centreville will work in

western Fairfax County in the Dulles, Mnassas or Fairfax Cty
ar eas. Data is unavailable to support these projections but
pl anners are counting on these hone-work patterns to cut the
need for additional capacity on comuting routes to the Core.

TWD types of strategies were considered in the plan for Centre-
ville. The first involved fringe parking for bus transit. The
Centreville plan now contains a recommendation for a very l|arge
lot for fringe parking |located near the center of the city. Pr e-
sumably buses would be provided to the Core and western Fairfax
County for persons parking in this |ot. The success of this nea-
sure, however, would be |argely dependent on the form which
growmh takes in Centreville. In Reston, for exanple, fringe
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| ots are unnecessary because the density of devel opnent

all ows buses to stop at several pick-up-points within the
city before beginning their express haul to the Core. If
devel opnment in Centreville turns out to be nore sprawl than
hi gh density, the need for fringe parking would be great.
This is a case where |ocal zoning decisions nust be closely
tied with parking policy.

The second strategy concerns zoning and pl anning. M ni mum
zoning requirenments in the area provide sufficient spaces for
the people currently residing there. M ni mum parking require-
ments could be relaxed to encourage transit usage and mnim ze
reliance on the autonobile. Developers would still retain the
right to provide nore parking but they could save noney in areas
where m nimum parking requirenents are excessive. The reduction
in zoning requirenments could stinulate nore innovative approaches
to transporting shoppers and residents. For exanple, mnibus

service mght be provided in lieu of parking. In addition, the
| and use plans which Fairfax County has been generating could
enhance m xed | and use devel opnent. This would al so reduce de-

pendence on the autonobile and the need for further parking
restraints.
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D. Parking Provided by the Federal Governnent

This section discusses the relationship between the
Federal governnent, as the region's single nost inportant
enpl oyer and parki ng nanagenent.

1. Backgr ound

The Federal governnent's stance on enpl oyee parking was
di scussed in a nenorandum acconpanying an Ofice of Mnagenent
and Budget Draft Grcular, (April 1972). Al though never
officially adopted, the nenp is the only existing statenent
of Federal policy. | ssued by GSA during the energy crisis in
1974, it says in part:

"The proposed policy would assure that agency require-
ments and operating effectiveness are not hindered by
the lack of adequate enployee parking facilities while
al so assuring that the provision of such parking
facilities would not serve to augnent enployee com

pensation at Governnent expense. Further, in view of
the environnental problens caused by the operation of
aut onobi |l es, especially in urban areas, and in view of
the governnent's support for public transportation
projects, the policy would permt the acquisition or
construction of the mninmum parking facilities com

mensurate with the effective operation of governnent

agenci es".

The nmeno represents a very recent attenpt on the part of
the governnent to use parking as a neans of encouragi ng sone
of its program goals. H storically, the governnent has used

parking as a neans of attracting enployees. Lagging behind
private industry in the salaries it could offer, the govern-
ment provided parking as an enployee benefit. However, while

salaries are now nore equitable, the parking policy stil
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reflects enpl oyee subsidies. Mor eover, provision of free
or lowcost parking as an enpl oyee benefit poses conflicts
with other expressed governnent goals:

e toO support transit
e to conply with EPA air quality standards

e to lessen energy consunption.

2. Adm ni stration

Parking for Federal enployees is admnistered principally
by GSA and the Architect of the Capitol. In 1974 GSA
published a tenporary regulation (above); it established
criteria for parking space assignnment as foll ows:

"At least 90 percent of enployee spaces would be assigned
to carpools according to the nunber of persons in the

car pool . Enpl oyee spaces are those available after
government vehicles, other official parking and visitor
vehi cl es are accommodat ed".

Wil e actual nunbers of carpool assignnents and occupancy are
not available, an informal inquiry conducted by the National
Capital Planning Comm ssion confirmed that several |arge
agencies do conply with the regulation giving high priority
to carpools.

By far, the nost successful carpooling venture is the
Pent agon' s. The energy crisis in conbination with preferen-
tial parking for carpools spurred carpool growh from 300 in
Decenber 1973 to 5,000 in March 1974, with an average occupancy
of 2.6 persons.

As a result, there are enough unused parking spaces in
the north lot to allow 1200 spaces to be allocated for Bi-
centennial visitors.
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The effectiveness of other Federal agency carpooling
prograns has not been docunented. Oiginally, nost operated
on a point system so that spaces were provided to enployees
or enployee carpools with the highest nunmber of points unti
all spaces were filled. These prograns encouraged carpooling
but did not result in enpty spaces as the Pentagon program did.

N.C.P.C. officials feel parking restraints could
not only interfere with carpooling, but could divert car-
poolers to transit at peak hours, when it is least able to
acconmodat e t hem

Al'l enployee parking at the Capitol falls under the
purview of the Capitol Architect. There is not at this tine
any indication that the assignnent of spaces follows criteria
simlar to that of GSA, also Capitol parking is free.

3. Pricing

Pricing policy for GSA managed parking is to charge only
at contracted parking facilities, and only enough to recoup
the operating cost charged by the contractor. Al other
parking is free, with no attenpt to recover any of the capita
costs which are considerable.

The average fee that is charged at a contract facility is
$9 per nonth; the maxi mum nonthly charge is $20.00. These
figures fall below the average and nmaximum rates used in private
facilities. ($32. 00 per nmonth average and $55.00 per nonth
maxi mum )

In contrast to the Federal parking subsidy, a D.C govern-
nent enpl oyee nust pay market rates ($20-$30.00 per nonth), as
a matter of governnment policy. These fees were inposed by the
D.C. governnent concurrent with air quality plans proposed in
1973.  Arlington County governnment has plans to renove enployee
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par ki ng subsidies and increase enployee salaries by an equa
anount thereby leaving the choice of transportation nobde
entirely up to the enployee.

4. Federal Parking Supply

Table 9 presents the distribution of Federal enploy-
ment and parki ng. The Federal governnment controls al nost
39, 000 parking spaces, 25,500 of which are provided free.

In RRhng O at the present time, there are over 76,000
Federal enpl oyees. O these, 72 percent occupy government
owned buildings, while 38 percent work in governnent |eased
space. The total Federal parking supply in Rng O is esti-
mated at 11, 078 spaces. The ratio of total Federal enploy-
ment Ring Oto the total Federal parking supply is 6.88:1.
However, the ratio does not represent the actual Federa
enpl oyee/ parking supply relationship, because total Federa
parking supply is underestimated for the 38 percent of the
enpl oyees working in | eased space. The ratio of enployees
in owned space to total parking which is 4.28:1 in Rng Ois
a closer approximation of parking availability. However, this
ratio is too |ow because it includes those |eased spaces
counted as part of the Federal parking supply.

Over 68,000 Federal enployees work in the D.C portion
of Ring 1; of these, only 6,100 work in |eased office space.
Total Federal parking supply is 17,075 in owned facilities;
therefore, the total nunber of enployees per Federal owned
space is 4.00, conpared with a 6.88 ratio in Ring O However
since the anmount of enploynent in |eased space is so small,
the actual demand-supply relationship is probably better
approximated by the ratio of enploynment in Federal owned space
to parking in Federal owned buil dings: 3.64 to 1.



TABLE 9 - 89-
FEDERAL EMPLOYMENT AND PARKI NG SUPPLY

Rng O Rng 1

Ratio of Em
Tot al % Enmp. in pl oyees in
Sect or Feder al Owmed O fice Par ki ng owned space
DC Rng O Enpl oynent Space Tot al Fe Free to total parking
001 NW Rectangl e 21,436 83 3,809 1,627 4. 65
002 Conn. Ave. 9,463 0 297 217
003 McPherson Sq. 19, 131 36 987 300 4.31
004 M. Vernon Sq. 6, 647 66 1, 665 687 2.65
005 Municipal Cr.
Fed. Triangle 16, 016 72 2,502 1,825 4.59
006 White House 10, 673 89 1,818 763 5.24

Sub Tot al 76, 166 62 11, 078 4,732 4.28

Prescribed ratio 6.00
DC Ring 1

101 Foggy Bottom 2,462 41 863 863 1.17

Geor get own
102 N. Dupont Crcle 111 0 110 0 -
103 West Shaw 19 - 19 - -
104 East Shaw - - 0 - -
105 Union Station 3,961 22 2,896 945 0.59
Area

106 Capitol Hill 19, 580 100 5,193 5,193 3. 77
107 Sout hwest Mal | 41, 042 96 7,803 2, 7167 5. 06
108 W Pot omac Par k 1,192 100 210 210 5.68

Sub Tot al 68, 367 91 17,075 9,978 3. 64
Prescribed ratio 4.00

DC Tot al 144,533 76 28, 153 14,710 3.89

VA RnNg 1

131 Pent agon 28, 287 100 9, 661 9, 661 2.62
132 Navy Annex 5, 566 100 1,068 1,068 5.21
133 Rosslyn 6, 636 0 70 70 -

Sub Tot al 40, 489 84 10, 799 10, 799 3.15
Prescribed ratio 3.00
Overal | Total 182, 021 77 38, 952 25, 509 3.61

(Source: National Capitol Planning Conmm ssion, with General Services

Adm nistration Public Buildings Service, (Quarterly Report on

Assi gnnent and Utilization of GSA Control[ed Space in the
National Capital Region as of June 30, 1975, and WAshi ngton
Metropolitan Council of Governnents)
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5. Congr essi onal Parking Supply

Table 10 presents data for sectors with nore than 70
percent of Federal enployees in owned office space; it is the
nost accurate representation of the enployee: parking space
relationship, since it is possible to identify the precise
amount of parking in office facilities which are owned by
t he Federal governnent. The data is presented in order of
i ncreasi ng enpl oyee: parking space ratios.

The distribution of spaces, both free and | ow cost,

varies significantly from sector to sector, In the D.C
portion of Rng 1, enploynment sector 105 (Capitol Hill) stands
out in having a very low enployee to space ratio (2.62). In

the D.C. portion of Ring 1, sector 107 is next closest wth

only about half as nmany spaces per enployee. What is perhaps
nost astounding is that all of the Capitol H |l spaces are

free. A visitor to Congress quickly learns that few

spaces are available for non-Federal enployees. The Pentagon
which is the only sector with a lower ratio has such an effective
carpooling program that it has 1200 spaces not in use

6. Price Increases and |npacts

The preceding sections denonstrate the preval ence of
parking subsidies for Federal enployees. Wile the Federa
governnent is not the only enployer to provide parking subsi-
dies, the policy is especially curious because it conflicts
Wi th other Federal goals, To continue to subsidize enployee
parking is:

@ inconsistent with Regional Ar Quality
goal s and Federal standards

e not cost effective

e inequitable because the poorest governnent
enpl oyees who nmay not drive receive no conparable
subsi di es



Ratio

Per cent age Tot al Nunber of Nunber of eral [ -
Federal Enpl oyment Sect or Par ki ng Free (F)?vggaa(j?in():'e ISnpace-
ISn Owned O'fice Federal Agencies Spaces Spaces Fed. Control I ed
pace Par ki ng Suppl y
100 131 Pentagon 9661 9661 2.62
100 106 House O fice Bldgs.,
LDC, Capitol, Suprene 5193 5193 3.77
Court, Botani cal
Gar dens
72 005 IRS, Justice Dept.,
Archives, FTC, FBI,
US District Court 2502 1825 4.59
Court of Mlitary
Appeal s
83 001 DA, GSA USIA State
Dept., Fed. Reserve 3809 1627 4.65
Bl dg., Bureau I ndian
Affairs NAS
96 107 Sm thsonian Miseum
NASA, FAA, Agricul ture,
Bureau of Engraving 7803 2767 5. 06
and Printing GSA-R3,
HUD, DOT, HEW FBI
100 132 Navy Annex 1068 1068 5.21
89 006 Executive Ofices,
Wiite House, Treasury 1818 763 5.24
Dept., Commerce, P. O,
| CC, Coast Cuard, Labor
100 108 West Potonac Park 210 210 5 68

_'[6_.
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e no longer defensible as an enpl oyee benefit.

The Federal governnent has been criticized for doling
out funds for Metrobus operating subsidies, while the
governnent continues to provide free/low cost parking for
its comuting enpl oyees. For exanple, the annual tab for
enpl oyee parking at the Pentagon is $4.5M while only Sl1.5M
is appropriated as a bus operating subsidy for Northern
Virginia (FY 1975).

Rai sing free and | ow cost governnment parking spaces
to nmarket rates could provide approxinmately $14M per
year in additional revenue. 1/ Assum ng that some spaces
woul d be exenpt from this price hike, the additiona

revenue would be reduced.

According to GSA officials, however, prices increases
would require a change in their charter because they are

forbidden to earn a profit. In addition, there are no
legal or institutional channels to make parking revenues
avail able for mass transit. Both Congress and the Executive

branch would have to act in order to change Federal parking
pol i ci es.

The major negative inmpact of a price increase wuld be
on Federal enployees. In a letter to EPA officials, the
Chairman of the Gvil Service Comm ssion strongly objected
to a price hike, stating it would lead to grave |abor manage-
ment di sput es. He further asserted that the policy was not
W sely designed to neet the "legitimate goal of reducing air
pollution.” An additional objection nentioned earlier to across-
the-board increases is the possibility of pricing sone carpoolers

1/ Assunes raising the price of government spaces to $40/ no,
in DDC. and $30/no. in the Virginia portion of R ng 1.
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out of the market, and diverting nore people to transit
during peak hours when the bus system is already over-
| oaded. Consequently, increased parking prices would

have to be coordinated with the beginning of Metro rail
servi ce.
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CHAPTER VI

EVALUATI ON OF MEASURES FOR
THE REG ONAL PLAN

A | nt roducti on

This chapter describes how information gathered in the
target area studies was used to develop the regional plan
what neasures were evaluated and the criteria used to eval-
uate them In practice, representatives from |ocal govern-
nments and the regional coordinating commttee would work to-
gether to determ ne what parking elements could be inplenmented
in the region. The process of conbining and trading
off elenents from the local plans to produce a coordinated
regional plan was simulated in the study.

B. Eval uation of Data from the Target Area Studies

1. Target Area Characteristics

Table 11 provides sone vital statistics on each of the tar-
get areas. The D.C. center is typical of core areas.
It is the largest enployment center, providing jobs for one out
of every three workers, and drawing comruters from all parts of
t he region.

Rosslyn is primarily an enploynent center and the only area
where daytine enpl oynent exceeds resident popul ation. Silver
Spring is a mxed use area with substantial enploynent, residential
and comerci al areas. Centreville contains very little enploy-
ment and alnost all residents commute to other parts of the region
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Silver Spring
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Centreville
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TABLE 11

GENERAL | NFORVATI ON ON TARGET AREAS
_ No. O Percent O Workers
Ri ng Vor ker's Living In The
Locati on _ Living In Enpl oynent Target Areas And
(see nmap) Popul ation| The Area In The Area Wrking in The:
DC_CORE DC
0 756, 492 335, 344 492, 266 14% 66%
4 77,502 36, 295 17, 947 12% 40%
1 12, 157 8, 126 19, 833 19% 52%
7 8, 835 5, 288 very 7% 20%
smal |

1970 Census

Commute Trip Studies

Al exandria and Arlington are included.
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Gowh rates in each of these areas also differ. The
D.C. Core has shown steady growh over the past decade while
Rossl yn has grown exponentially. Centreville is a future
growh area with its popul ation expected to triple over the
next decade. Silver Spring represents areas that are stable
or declining.

In summary, the target areas represents trenendous var-
iety in ternms of economc attractiveness, stage of devel opnent
and type of devel opnent. They also represent different juris-
dictions and illustrate the types of |ocal considerations which
must be taken into account in the devel opnent of a regiona
pl an.

2. Local and Regional Goals

Tabl e 12 summarizes the parking nmanagenent related goals in
the target areas and conpares them to regi onwi de goals. These
goals are of three types: economc, environnmental and soci al
Al the target areas conpete for econom c growt h. I ncreasing
Metro ridership to decrease deficits was also a commonly held
goal . Envi ronnental goals, such as air quality inprovenent or
traffic congestion reduction, are heavily enphasized at the re-
gional level but nuch less so within local jurisdictions. Most
communi ties shared the goal of protecting existing neighborhoods
from spillover. Parking also supported unique |ocal goals, for
exanple, attracting tourists to D.C., assisting the Silver Spring
Parking District, or attracting shoppers to Centreville

3.  The Parking Problem

Table 13 illustrates the parking supply and demand situation
currently and in 1980 for all of the target areas except Centre-
ville. Centreville was excluded because it is currently not an
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TABLE 12

TARGET AREA AND REG ONAL GOALS

Silver

District Spri ng Rossl yn Centreville

REG ON

| nprove air
qual ity

Reduce traffic
congesti on

Pr ot ect
exi sting
nei ghbor hoods




Number of Spaces

24,000
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TABLE 13
UNCONSTRAI NED PARKI NG SUPPLY AND DEMAND
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enpl oynment center and parking supply for home-to-work comuters
has little meaning. In the target areas, parking supply always
exceeds demand al though in some cases it requires spillover into
residential spaces. However, since these estimates cover |arge
areas, local shortages and surpluses are not shown. By 1980,
surpluses will probably increase as the nunber of area workers
diverted to transit by Metro rail exceeds the growth in auto com
mut ers.

The estimates in Table 13 do not include inplenentation of
parking demand neasures. They assune the existence of Metro but
do not account for any additional parking restraints. Sone
rate adjustemts and supply changes can be expected when Metro
rail opens.

4,  Transit Availability

Tabl e 14 shows the present nodal split to transit in each of
the target areas. Wth the exception of Centreville, all of
the areas will have access to Metro rail. Al target areas offer
relatively good transit service to the Core while service to
CBD s outside the Core is fair to poor. Transit service wll
i mprove once Metro rail beconmes operative. Buses fornerly used
for line haul service to the Core can then be diverted to feeder
bus and local service. Wth the introduction of Metro rail,
WVATA predicts that the nodal split to transit in D.C. wll in-
crease from 35 percent to 55 percent, in Silver Spring from1l to
20 percent, and in Rosslyn from 20 to 35 percent. These increased
nodal splits reflect the inpact of Metro rail
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TABLE 14

TRANSI T AVAI LABI LI TY I N TARGET AREAS

D.C. Silver _
Core Spring Rosslyn | Centreville
The site of a Metro
stop in: 1975 1976 1976 none pl anned
Metroline to extend after after
beyond this stop yes 1981 1978 none pl anned
Bus access -- very _
to the D.C. Core N good good fair
toits CBD good fair fair poor
Present Split to
Target Area
Auto Driver 43% 66% 62%
Aut o Passenger 22% 13% 12% al most  100%
Transit 35% 11% 20% auto rel ated
Val k - 5% 6%
O her -- 4% --
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C. Par ki ng Measures Considered for the Regional Plan

1. Types of Measures

G ven the scope of this effort, it was only feasible
to investigate the aggregate parking supply-demand relation-
ships and the neasures which could be used to influence these,
More detailed analysis would be done by |ocal governnments as
t hey devel op specific parking managenent plans.

Three basic categories of parking neasures were considered
for the D.C. region in terns of their inpact: par ki ng supply,
par ki ng demand, and support neasures. Table 15 |lists each
nmeasure by category.

Par ki ng supply neasures increase or decrease the anount of

parki ng and change the geographical distribution of spaces. In
addition, this category includes strategies which change the
type of parking, for exanple, replacing on-street spaces wth
the same nunber of spaces in lots or garages.

Par ki ng demand neasures inpact the price of parking. Par k-
ing prices may be lowered as an incentive for certain trip types
such as shopping or raised as an incentive for commuters to use
transit rather than autonobil es. Not all parking demand neasures
have a direct inpact on the price of parking. For exanple, eli-

m nation of free parking would force parkers into comercial spaces
whi ch woul d involve additional cost.

Support neasures are generally |ow cost actions which do not

make dramatic changes in the parking system These activities
support parking supply and demand neasures, enhancing the attrac-
tiveness of other nodes of travel such as bicycles and carpools.
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TABLE 15

PARKI NG MEASURES

Par ki ng Supply Measures

Provision of Park 'n Ride Lots in Fringe Areas
Provision of Parking at Metro Stations

Limtation of Parking Supply Through Zoning Changes
Elimnation of On-Street Commuter Parking
Residential Permt System

Parking Facility Review

Aut o- Free Zones

Par ki ng Denmand Measures

Increase in Current Parking Rates
Institution of a Parking Surcharge
Elimnation of Subsidies to Commuter Parking
-- by enpl oyers
-- by rate structure

Support Measures*

Provision of Preferential Carpool Parking

Enf orcenent of Parking Measures and Viol ations
Provision of Secure Bicycle Parking

Public Information Canpaigns

*

The proposed Metro system was assuned to be fully in operation
as a support neasure by 1990.
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2. Description of Measures Evaluated for the D.C. Region

The measures anal yzed for the D.C. region are described in
terns of their applicability, their inpact on auto-driver trips
and their feasibility given present institutional considerations.

a. Par ki ng Supply Measures

Park 'n Ride Lots in Fringe Areas: Park 'n Ride lots for
bus passengers located at future Metro rail station sites or on
non-rail corridors would be served by express buses connecting
to the CBD or rail station. Park 'n Ride lots are often devel oped

as a free service to pronote bus ridership and therefore the
transit trip should have the distinct cost as well as conveni ence
advant ages over parking in the Core.

Parking at Metro Stations: Parking is expected to be pro-
vided at nost Metro stations outside of the D strict of Col unbia.
The difficulties lie in determning how nmuch parking is adequate

and neeting the goal of maximum Metro ridership w thout increas-
i ng congestion or VM. Ideally, parking at Metro stations should
not act as an incentive to drive to the station rather than ride
t he feeder bus. This, however, requires adequate bus service. It

is unlikely that any practicable feeder bus service wll totally
elimnate Metro stinulated parking denmand. It is possible that
a much higher demand will exist for parking at outer Metro stations

than is presently planned, and increased parking supply in these
areas should be investigated as a way of diverting auto drivers
to transit. Local political considerations, for exanple, citizen
opposition to parking lot locations, may present difficulties in
optim zing parking supply at Metro stations.
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Limtation on New Parking Spaces: This neasure refers to
policies which plan and coordinate parking supply increases.
Parki ng provided by private developers can be limted by revi-
sions in the zoning requirenents, special exceptions, or a tem
porary freeze in parking supply. This neasure would constrict sup-
ply commensurate with growh and force the use of transit or car-
pool i ng.

Elimnation of On-Street Parking: This neasure renoves on-
street parking in the Central Business D strict from use by |ong
term parkers. This can be acconplished through netering or by

establishing tine limtations (e.g. no parking until after 10 a.m)
whi ch do not conform to commuter needs.

Residential Permt System Residential parking controls are

used primarily where conmmuter parkers overflow into surroundi ng
residential streets. It allows residents with stickers to park
near their homes but bans all cars without stickers. It prevents
spillover which may result from other parking control neasures.

A residential parking ban would have the effect of diverting af-
fected drivers to comercial parking or transit or to carpools
using commercial |ots.

Parking Facility Review. An alternative to freezing the
par ki ng supply through zoning changes would be nodifying the
buil ding design review process to include an analysis of parking

needs. Local authorities would estimate the potential parking de-
mand exerted by a building to insure that extra spaces were not
provided for those who could take transit or carpool. Devel opers

al ready should be estimating their space needs, so this neasure
merely formalizes the process.
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Auto Free Zones: Auto free zones are clearly within the

powers of |ocal governments and are currently planned for severa
areas in the District of Colunbia. Roads crossing these pedes-

trian malls will carry only mdi-buses, energency vehicles and
bi cycl es.
These zones will divert rather than elimnate auto traffic

but should enhance the quality of life in the inner city and
help revitalize decaying areas of the Core. Auto free zones can
al so reduce carbon nonoxi de hotspots by dispersing traffic away
from congested areas. Parking inpacts of auto free zones are
nomnal, limted mainly to reducing on-street supplies

b. Parking Demand Measures

Increase in Current Parking Rates: This neasure is appli-

cable in comunities where parking is largely supplied by |ocal
government parking districts. In communities where the vast
majority of parking is provided by private operators, govern-

ments will probably have little ability to increase rates.

The | egislation required to obtain this control could probably
not be obtained at least in the short term Rates can al so be
effectively raised through increased taxes on parking |ot operators.
However, experience in San Francisco with a 25 percent parKking

tax indicated that only part of the tax was passed through and

that the nunber of commuter trips diverted was negligible

Parking Surcharge: Although a surcharge is within the |egal

powers of all local communities under provisions of the Clean Ar
Act and surcharge income mght be used to reduce the transit de-
ficit, a surcharge is politically very sensitive and would probably
not be applied unless required by Federal |aw Subur ban residents
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who work in the CBD have viewed this nmeasure as a formof "com
muter tax." In terns of its effectiveness, a parking surcharge
is the sane as raising parking rates. A $1.00 rate hi ke accord-
ing to the diversion curves would reduce auto trips to the CBD
by 15 percent. Both surcharges and rate increases will only be
effective in reducing auto trips if residential area spillover
is adequately controll ed.

Eli mnation of Enployer and Rent Subsidies: Subsidies pro-
vide incentives to use autonobiles for comuting trips. An end
to enpl oyer subsidization results in new out-of-pocket expenses
for enployees even if salaries are raised to conpensate for park-
ing paynents. This direct paynent elimnates the hidden cost of
parking and places transit in a nore conpetitive position. Covern-
ments in the region cannot directly change the policies of private
business firms. However, to encourage the elimnation of the prac-
tice voluntarily:

e a public relations effort by the District and County
governments woul d show what they have done to reduce
auto comuting by their own enpl oyees:

e the Cty or County could directly request that private
busi nesses reduce subsidies as a way of saving energy and
reduci ng congestion and air pollution.

This same formof "noral suasion"” would probably be needed to
el imnate Federal governnent subsidies. A detailed discussion of
the Federal governnment's parking policies is found in Chapter V
and shows that, while preferential carpool parking has been in-
stituted, little other effort has been made to raise | ow cost
parking to commercial levels to divert nore comuters to nmass
transit.
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The elimnation of comruter parking subsidies from rents
is difficult to inplenment unless |ocal governnments obtain the
| egal powers to control rates in private parking garages. At
the present tine, parking rates in nost garages favor long term
parkers, such as commuters,over short term parkers by charging
low all-day rates or using nonthly discounts. Rental incone
hel ps recover the capital investnment in parking facilities.
Local governnments could require an altered rate structure as a
condition for licensing, but such a nove would undoubtedly face
political opposition by the parking industry.

C. Support Measures

All of the strategies in this study depend to sone degree
on support neasures. These neasures are especially valuable
because they are inexpensive, relatively easy to inplenent and,
with the exception of enforcenent, are positive parking policies
rather than negative or restrictive mechani sns.

Carpool Incentives: Carpool incentive prograns are designed

to utilize the enornous reserve of unused seating capacity in auto-
nmobi | es. Carpool matching prograns can be organized and put into
effect at a nomnal cost and in a short period of tinme through
areawi de conputer prograns. G her carpooling incentives include
reduced parking rates, preferred space |ocations and reserved
spaces for carpool parKking. Carpools can aneliorate the inpact

of rate increases or supply restraints.

Enf or cenent : As ot her parking nmeasures begin to take effect,
drivers will seek to avoid higher prices by parking illegally.
Strict enforcenment is vital to discourage illegal parking. Im

portant elenents in strict enforcenment are reciprocity between
jurisdictions in convicting violators, adequate personnel, an auto-
mat ed parking violation information system to allow on-the-spot
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detection of repeaters, severe enough fines to discourage vio-
lations, and the successful collection of fines.

Secure Bicycl e Parking: This neasure applies to provision

of secure bicycle parking at transit stations, major office
bui I dings, and other inportant destinations. The type of faci-
ity could be |ockers or racks under surveill ance. Because of
serious theft problenms, nmany persons will not ride and park bi-
cycles in current facilities. Private garage operators could
al so be required by |ocal governnent action to provide a per-
centage of spaces for secure bicycle parking.

I nformati on Prograns: Informati on programs can range from
acquainting commuters with the availability of fringe parking

lots to requesting that major enployers distribute information
to all enployees on transportation options.

D. Eval uati on of Measures

A detailed explanation of the procedures for technical ana-
| ysis and evaluation was given in Chapter 1|V. The follow ng ele-
ments were considered in evaluating the parking neasures for de-
vel opi ng the regional plan.

® Conparison of |ocal and regional goals to determ ne
whi ch neasures could effectively neet both. Local goals
were considered partial constraints in choosing neasures.

e Consideration of the specific parking neasures recom
mended for the target areas. Table 16 shows the short-
and |long-term neasures selected for each target area.

e FEvaluation of neasures against specific criteria drawn
from the regional goals. These criteria shown in Table 17



APPL| CABLE PARKI NG MEASURES

Measur e
Suppl y
Provi sion of Park

'n Rde Lots

Metro Station
Par ki ng

Limtation of Sup-
ply through Zon-
i ng Changes

Eli mnation of On-
Street Conmut er
Par ki ng

Residential Permt
syst em

Parking Facility
Revi ew

Auto Free Zones

Denmand

Increase in Current
Par ki ng Rates

Par ki ng Surcharge

Eli mnation of Sub-
sidies to Commuter
Par ki ng

- by enpl oyers
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TABLE 16

- by rate structure NA

Support Measures

Preferential Carpool

Par ki ng

Enf or cenent of Parking short

Measur es

Secure Bicycle Parking ?Qﬁ?ﬁ

I nformati on Prograns

Si | ver
District Spri ng Rossl yn Centreville
short short short
term term N/ A term
short
N A term N A N A
short/ short/ short | ong
| ong | ong term term
short short
term N/ A term N A
short short/ short
term | ong term N A
short
term N A N A N A
| ong | ong
term term N/ A N/ A
short/ short
N/ A | ong term N A
N A N A N A N A
short short
term N/ A term N A
N/ A short N/ A
term
short short short
term term term N A
short short
term term term N A
short short %hort
term term erm
short §hort short short
term erm term term



TABLE 17
EVALUATI ON OF PARKI NG MEASURES - REGQ ON

Transi t Economi ¢ Cost to Auto Cost to Legal Applicability
Measur e VM Use Di sl ocation Commut er Governnent  Authority Political to Region
1) Park 'n Ride . ~ Not
Lots Decrease Increase No Low Hi gh Yes Difficult Yes
2) Parking at _ o
Metro station Decrease  Increase No Moder at e H gh Yes Difficult Yes
3) Limts on Parking ~ Not
Supply thru Zoning Decrease  Increase Possi bl e Low Low Yes Difficult Yes
4) Elinmnate on- ~ Not
street comuter Decrease Increase Yes Hi gh Low Yes Difficult Yes
par ki ng
5) Residenti al - Not
permt system Decrease  Increase No Moder at e Moder at e Questionable Difficult Yes
6) Parking faci- Not
lity review Decrease | ncrease No Low Moder at e Yes Difficult Yes
7) Auto free zones No Change No Change No Low H gh Yes D f;\l?tzul { Questionabl e
8) Increases in
Parking Rates Decrease  Increase Yes Hi gh Low Questionable Difficult Questionabl e
9) Parking sur-
charge Decrease Increase Yes Hi gh Low Questionable Difficult Questionabl e
10) Elimnate park-
ing subsidies by:
enpl oyers Decrease Increase Yes Hi gh Low No Difficult Yes
rate/tine Decrease Increase Yes Hi gh Low Questionable Difficult Yes
11) Preferential Not
(%fp00| Par ki ng Decr ease [ ncrease No Low Low Yes Difficult Yes
12) Enf or cenment Decrease  Increase No Moder at e Moder at e Yes Di f1!\|iof:ul { Yes
13) Secure Bicycle Not
Par ki ng Decrease  Increase No Low Low Yes Difficult Yes
1@ I nformation Not
rogr ans Decrease  Increase No Low Low Yes Difficult Yes

-0TT-
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include the legal, political and institutional appli-
cability of the measures as well as their soci oeconomc
impacts and their effectiveness in reducing vehicle
mles travel ed. The criteria used were:

" VMI - inpact on vehicle mles travel ed;

- Transit Use - inpact on Metro ridershinp;

- Economic Dislocation - harnful socioeconomc
i mpacts on any popul ati on subgroup;

" Cost to Auto Driver - severity of the parking
price increases;

"~ Cost to Government - direct costs required to
i mpl ement program or construct facilities;

-  Legal Authority - if presently held or reason-

ably attainable by governments;

Political - inplenmentability in light of anti-

cipated reaction of local elected officials-;

" Applicability to Region - summary of evaluation
of neasures indicating whether they deserve further
consideration for the regional plan.

As a result of this evaluation procedure, it was possible to
determ ne which neasures were nost applicable regi onw de. The
results are summarized in the last colum of Table 17. The
recommended measures are conbined into four strategies and
eval uated quantitatively as part of the regional plan in
Chapter VII.
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CHAPTER VI'|

THE REG ONAL PLAN

A. I ntroducti on

Those parki ng neasures described in the preceding chap-
ter which were applicable to the region were grouped into four
strategies; these were conbined to form the regional plan:

® Residential permt systens and |imtations of
communter on-street parking

e Increased parking rates and preferential car-
pool parking

e Transit support through additional park 'n
ride lots

e Zoning and | and use controls.

This chapter describes these strategies in detail and estinates
their effectiveness in reducing auto driver trips. These neasures
are not recommended as specific progranms which can solve the

Washi ngton netropolitan area's parking problens. They are neant
to be illustrative of the general types of neasures which can be
applied to achieve regi onwi de parking goals. Li kewi se, the nuner-
ical inpacts assigned to each neasure are indicators only of their
relative effectiveness in reducing auto driver trips.

B. Strategy #l: Residential Permt Systens and Limts on
On-Street Conmut er Par ki ng

1. Applicability

This strategy is designed to restrict supply and consists
of two nmeasures: elimnation of on-street parking and installation
of a residential permt system Before applying pressure to auto
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commuters, one nust figuratively close the escape hatch. In
parking nanagenent terns, this nmeans eliminating free and avail -

abl e on-street parking spaces. This nmeasure has a dual purpose
residential areas would be protected from the increased nunber of

auto commuters who would seek cheaper parking if comercial rates
were raised and the cheapest form of parking, free on-street spaces,
woul d be elim nated.

This is an extrenely powerful neasure because it carries
a "double whammy." By elinmnating free on-street parking as an
alternative, those comuters who were npbst price sensitive (they
are probably not subsidized) and wlling to walk the extra few
bl ocks to get free parking would have that alternative closed.
These parkers must pay commercial rates as auto drivers or car-
poolers, or switch to transit. The portion choosing not to switch
to transit would begin conpeting for the cheapest spaces avail -
able in the CBD. Par ki ng garage owners recognizing the increased
demand for the limted supply could raise rates and still fil
their parking lots. Thus, those people who fornmerly parked in
free on-street spaces would now have to pay conmercial rates plus
they would add to the demand pool which would presunmably cause an
increase in those commercial rates.

2. Estimation of Trip Reductions

This strategy may elimnate up to 14,500 auto driver trips
by 1980. As free on-street spaces are restricted to short-term
parkers and residential permt prograns close the areas of greatest
spillover, many auto drivers will be diverted to carpools or transit.

The parking spillover problem depends on two factors. First,
a dense enploynent center nust be present. In these areas, parking
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is normally provided at a fee because the land is valuable
and |imted. Second, free on-street parking usually provided
in a lower density residential area nust be in proximty to
part of the enploynent center to accept spill over. To estimate
the nunber of trips affected, 28 dense enploynents centers in
the region with enploynent greater than or equal to that in Silver

Spring were identified. Enpl oynent for 22 of those areas in Rings

0-4 was projected for 1980 and 1990 to estinmate potential spill-
over problens. \Wen spaces were elimnated, the diversion curve
in Figure 6 was used to predict the reduction in auto driver
trips.

3. I mpl ementability

The regional parking plan proposes residential/on-street
parking restrictions inside the Core area and in dense enploy-
ment centers el sewhere in the region. The nechani snms for inple-
menting this measure would include a residential parking permt
program simlar to that in effect in D.C.; elimnation of on-
street spaces in comercial areas, introduction of short-term
parking time limts and better enforcemnent.

Resi dential parking bans have been approved in the District
but have run into legal problens in Arlington. (Appendix A
includes a copy of the D.C ordinance). The regional working
group woul d develop a nodel ordinance and criteria for appli-
cation. The process for applying this ban mght include public
hearings in the neighborhoods where a parking ban was to be in-
stituted or a requirenment for |ocal approval

C Strategy #2: I ncreased Parking Rates and Preferential Car-
pool Parki ng

1. Applicability

This strategy affects parking demand by raising auto commuter
par ki ng rates. The applicable measures include increasing parking



1.0

[an) (e (@] [en]
N ~ 0] w

o
(8]

FRACTION OF ORISINAL VEHICLE-MILES TRAVELED OR AUTO-DRIVER TRIPS

-115-

' T —— VHT vs. TRANSIT

——
~
R —
—
-
S

TRIPS vs. TRANSIT

TRIPS vs. PARKING

! { | ! _d

1.0 2.0 3.0 4.0 5.0
INCREASE IN AVERAGE D;?ILY PARKING COST PER VEHICLE ($)
l ! | j

0.20 0.40 0.60 0.80 1.00
DECREASE IN AVERAGE DAILY TRANSIT FARE PER PERSON ($)

FIGURE 6. DIVERSION OF AUTO USE AS A FUNCTION OF ECONOMIC INCENTIVES



-116-

prices through taxes or local surcharges, elimnating sub-
sidies by enployers and by rate structure, and providing pre-
ferential treatnment for carpools. These neasures would serve

as cost and conveni ence disincentives for the single auto driver.

The availability of cheap parking acts as a trenendous incen-
tive to auto commuting. Enployer subsidies, a rate structure
that favors long-term parking (subsidized by building rents), park-
ing lots that do not reflect the value of the |and bei ng occupi ed
and publicly funded garages all support auto commuting. This
strategy would raise auto conmuter parking rates by raising prices
and elimnating subsidies.

Five possibilities for increasing rates are inmmediately ob-
vious: a voluntary reduction of enployer subsidies, a voluntary
reduction of rent subsidies, restriction of parking supply to allow
rate increases, taxation of parking receipts which would be tied
inversely to rate schedul es,and a surcharge applied sel ectively.

In short, the objective would be to raise the cost of parking

to long-term parkers through any nethod that the jurisdiction felt
appl i cabl e.

2. Estimation of Trip Reductions

To evaluate the effectiveness of the nmeasures in reducing auto
trips requires several assunptions:

e average government rates are assumed to increase to $40
per nmonth in Ring 0 and $20 per nonth in Ring 1 and beyond,

e the percentage of private enployees with subsidized park-
ing decrease from 50 percent to 25 percent;
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® the average auto occupancy rate for Federal carpools
increases from 1.5 to 2.6 persons;

@ diversion curves indicate the number of auto driver
trips elimnated due to price increases;

e commuters affected by the neasures are diverted to
carpools or transit in proportion to the existing
nodal split.

These assunptions, used in the inpact analysis, are conservative
because the proposed neasures are difficult to inplenment and rely
on the voluntary cooperation of enployers. Despite this,

applying these assunptions, 46,000 auto driver trips could be

el imnated by 1980.

3. | npl ementability

These rate increase neasures rely heavily on voluntary parti-
cipation by private and public enployers. A re-education program
will be required for both auto commuters and enpl oyers. Thi s
however, may be insufficient to raise parking rates to the point
where transit becones an attractice alternative. Once people have
gotten used to parking being cheap, it will be very difficult for
them to accept the fact that the real cost may be 2-3 tines what
they are currently paying.

Alternatively, tax or surcharge neasures nmay be used but
these also face great difficulties in inplenentation. A regiona
comm ttee consisting of nmenbers of the local jurisdictions could
determ ne what the "real cost" of parking is under various cir-
cunstances and using guidelines try to insure that rates reflect
t hese val ues.
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D. Strategy #3: Transit Support Through Additional Park
‘'n Ride Lots

1. Applicability

This strategy conbines two neasures: additional park 'n
ride lots for buses (fringe lots) and additional Metro station
parking. Data fromother cities with Metro rail type facilities
indicate that the availability of park 'n ride lots is inte-
grally tied to the success of rapid transit. WWATA will pro-
vide only 37,000 park 'n ride spaces although they estinate de-
mand at 103,000 spaces. As a result, 39,000 riders will be |ost.
Political decisions were nade as to where park 'n ride |ots woul d
be provided, in which communities, and how far fromthe Core
Deci sions on parking rates have al so been tied to the political
process.

Evi dence in Rosslyn and Silver Spring suggest the park 'n
ride facilities may be insufficient for Metro demand. In fact,
insufficient spaces could serve as a barrier to achi evenment of
Metro rail ridership projections. Metro parking currently planned
wi Il be paid for by WVMATA, however, local jurisdictions can supply
addi tional parking. Through the regional parking managenent plan-
ning process, additional parking could be constructed.

2. Estimation of Trip Reduction

The rel ationship between auto driver trip reduction and addi -
tional park 'n ride lots is precarious. Since nmany park 'n ride
transit patrons now park in residential areas, park 'n ride lots
coul d serve to concentrate these people at an additional expense
to the conmunity. In addition, forner feeder bus patrons
m ght be induced to drive. Presumably though, some additional
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transit patronage would result fromformer auto drivers who
woul d ride transit because of convenient park 'n ride facilities.

To estimate trip reductions due to the addition of new park
'nride lots, recomendations made by WWVATA for additional lots
were used. As of 1972, 21 fringe parking lots (6,000 spaces)
were available in the Washi ngton area, occupied at 50 percent
capacity. Cccupancy rates have increased and by 1980 all spaces
are assuned to be filled. The WWATA study on "Integrated Metro-
bus Services" recomended that 5,700 spaces be built at non-Metro
rail corridor locations for bus service. These 5,700 spaces woul d
be located in eight sites in Mntgonery and Prince George's Counties
as well as in Northern Virginia. Since suburban |ots
have general |y achi eved hi gher than average occupancy rates, an
occupancy rate of 75 percent was assuned.

Al t hough in Rosslyn and Silver Spring demand was clearly pre-
sent, WVATA policy has been not to provide any Metro parking in the
inner rings, but to construct parking facilities in the suburbs.
Therefore, no credit was taken for additional Metrorail park 'n
ride spaces. Providing enough parking to maintain the ridership

Metro estimates it would otherwise |ose would significantly re-
duce auto driver trips.

3. Inplenentability

Through regional agreenments paralleling WWATA, it would be
possible for jurisdictions to finance collectively additional park-
ing. Original WVATA parking allocations have been steadily cut
back as residents protest construction of new lots. A formula
coul d be devel oped by a regional organization allocating fringe
parki ng based on land, transit availability, enploynent character-
istics, etc. This would have to be further investigated by the
| ocal jurisdictions.
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E. Strategy #4: Zoning and Land Use Controls

1. Applicability

This strategy incorporates two types of measures: zoning
and land use controls, with facility reviews potentially in-
corporated into the zoning decision process. These are the
nost powerful neasures suggested since they influence future
growth patterns.

Zoni ng codes are the traditional tool for managi ng parking
by specifying the m ni num nunber of spaces which devel opers
must provide. Land use planning as the determ nant of allowable
types of developnent (i.e. high-rise, single famly dwelling or
comrercial) also largely determ nes parking supply. Traditionally,
zoni ng nmeasures attenpt to insure an adequate supply of parking
to prevent spillover into neighboring devel opment or public
streets. However, zoning neasures should begin to reflect the
newl y energing regional goals of air quality inprovenent, energy
conservation and transit support.

In less devel oped areas like Centreville, land use and zon-
ing neasures are particularly inmportant. The basic |and use
plans will have a great inpact on auto usage in future devel opnent.
For exanple, if zoning or land use planning is oriented towards
m xed uses of land, then dependence !on autonobiles for commuting
can be greatly reduced.

2. Estimation of Trip Reduction

Savings from zoni ng changes were estimated by assum ng that
the ratio of enployees per space in Rngs O and 1 increased from
3:1 to 4:1 for all future enployment growth. By 1990, 33,000 |ess
spaces woul d be constructed with approxi mately 100,000 trips eli-
m nat ed.
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Data from Energy, Land Use, and Gowh Policy: |Inplica-
tions for Metropolitan Washi ngton was used to quantify the
i npact of alternative devel opment patterns. The report pre-
sents "wedges and corridors" and "transit-oriented" growth
patterns. In the "transit-oriented" scenario, enployment and
popul ation growth occurs primarily in Rings 2-5 while in the
"wedges and corridors" scenario, substantial growh also occurs
farther out in Rings 6 and 7. This transit oriented growh
pattern elimnates an additional 85,000 work-related trips.

3. Inplementability

Reduction or elimnation of mninmm parking requirenents
under zoning ordi nances coul d be done by a regional comittee
conposed of local jurisdictions. This committee would set up
criteria for different areas specifying or suggesting what
| evel s of zoning should be applied for parking.

Cenerally, new institutions are not reconmended for inple-
menting these long-term neasures. Rather, the existing planning
process shoul d be nodified so that parking managenent becones
part of the land use and transportation planning processes.

F. Summary

Table 1 indicates the relative inpacts of the recomended
parking strategies in elimnating auto driver trips. By far the
greatest reduction can be expected from zoning and | and use
changes, especially long range alterations in |and use devel opnent
patterns to channel growth into nore transit and energy efficient
configurations. Trip reductions can also be achieved nore imredi-
ately through reduced zoning requirenents for parking supply in
new CBD devel opnent.
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The second | argest decrease in auto driver trips can be
achi eved t hrough parking price increases and preferential car-
pool parking. This strategy relies heavily on the voluntary

reduction of parking subsidies and may be difficult
to achieve.

Moder ate inpacts can be gained through maxi num devel op-
ment of park 'n ride lots for bus service in non-rail corri-
dors. This neasure assumes that express bus service will ac-
conpany fringe lot developnent to nmake transit usage attractive.
Additional rail park '"n ride lots would substantially increase
the inpact of this neasure but insufficient data was avail able
to quantify the inpacts.

Less inmportant in nunbers but vital to the success of
ot her nmeasures are the residential permt systens and the limts
on on-street comuter parking in the Core and outlying najor
empl oynent centers. The success of this strategy may have
a nore visible effect on congestion and the livability of urban
areas than any other, yet cause the |east amount of disruption
For this reason, it is highly recomrended as an initial first
step in any parking managenent plan.
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CHAPTER VI |

SOCl CECONOM C | MPACT OF THE
REG ONAL PLAN

A I ntroducti on

The proposed regional parking nanagenent plan will sup-
port a change in the lifestyles of Washington area commuters
that has already begun to occur. Wen local jurisdictions

agreed to support Metro, they inplicitly agreed to

[imt the role of autonobiles as commuter vehicles in favor
of rapid rail transit. Since then, the addition of express
bus | anes, preferential carpool parking, fringe lots, etc.
represent further incursions against the wasteful ness of one
man- one car conmmuti ng.

The soci oeconom c inpact analysis is divided into four
maej or sections. These neasure the plan's inpact on:

e various population subgroups

e auto commuters

e transit

e economc growh and devel opnent.
B. | npacts on Popul ati on Subgroups

The recommended regional parking managenent plan wll
affect eight different popul ati on subgroups. These subgroups
and the associated inpacts are shown in Table 18. The table
i ndi cates that nobst of the negative inpacts fall on auto commuters,
however, these additional burdens are not penalties. The in-
creased auto commuting costs sinply reflect the elimnation of




| npact ed
Subgr oups

Aut o0
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Transit
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Commer ci al
Devel opnent s
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Local
Gover nnent s

Par ki ng Lot
Oaner / Qper a-
tions

TABLE 18

SOCI O- ECONOM C | MPACT
ELEMENTS OF ) PLAN

Resi denti al
Par ki ng
Restrictions

Decrease in
Free Spaces

Decrease in
on-street Park-
N-Ri de Spaces

| ncreased
Denmand for
Tenant Parki ng

A Few May Need
To Find Parking

More Available
Space Near Hone

More Demand for
Avai | abl e Spaces

Decreased Metro-
Rai | Defecits

Able to Charge
H gher Prices

I ncreased
Par ki ng
Rat es

| ncrease in
Par ki ng Costs

Potential |n-
crease in Tran-
sit Demand, Fares
and Service

Lower Losses on
Exi sting Spaces

Potential Savings
Through Decr eased
Subsi di es

No | npact

More Short Term
Parking Avail able

Decreased Metro-
Rai|l Defecits

Potential ly Lower
Demand and Hi gher
Profits

3 4

Zoning and Land Transit

Use Pl anni ng Suppor t
Modi fi cations

Decr eased More | nner
Par ki ng Gty Spaces
Suppl y Aval | abl e

| ncreased Better Auto
Transit Access to
Demand Transit
Potentially Lower

Lower Par ki ng

Par ki ng Requi renent s
Requi renent s

Less Need to Less Need to
Provi de Provi de

Par ki ng Par ki ng

Less Auto Less Spill-
Traffic in over Into
Resi denti al Adj acent

Ar eas Areas

Better Non/ Addi ti onal
Auto Access I nconme From
To Shoppi ng Dual Use of

Shoppi ng Cen-
ter Spaces

Better Use of
Taxabl e Land

Less Demand
for Conmmerci al
Par ki ng

Decreased Metro-
Rai|l Defecits

| npact Depends
on Type of
Parking Al owed
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subsi dies and the encouragenent of |ess auto-oriented future
devel opnent . The inmpact will fall nobst heavily upon "captive"

| ow income auto commuters (i.e. those unable to switch to
transit or carpools). For exanple, a governnent secretary
earning $7,000 a year who lives far from the Core and nust

drop off children at a day-care center could be seriously im
pact ed. I ncreasing parking fees from zero to $40 per nonth
woul d reduce her pre-tax disposable income by 7 percent. Specia
exenptions or variances for these situations would have to be
investigated at the regional, l|ocal or individual enployer [evel

The inpacts on transit commuters w il be m xed. Pot en-
tially, they could be paying higher prices, getting better ser-
vice, but also having to cope with nore crowding. This m ght
mean standing on buses or trains that fornerly had extra seats,
but having to wait a shorter period of tine before the next bus
or train arrived. This dichotony occurs because nost of the nea-
sures which negatively inpact auto commuters increase the denmand
for transit. Wth increased demand, transit can charge higher

fares and theoretically provide better service. In the Washi ng-
ton nmetropolitan area, the trenmendous capacity available through
Metro rail should alleviate the problem of crowding or the cost
of adding nore buses which could arise wth the inplenentation
of a parking nmanagenent plan at this tine.

Commer ci al devel opers should benefit as long as the parking
plan is applied regionw de. Under these circunstances, devel opers

woul d face simlar predicanents. Tenants, unhappy over increased
par ki ng costs and perceived supply shortages, would have few al -
ternatives. The whole region would benefit if the cost of com
nmer ci al devel opnent decreased because zoning ordi nances required
| ess parki ng.
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Enpl oyers would benefit to the extent that their park-
i ng subsidy paynents decreased due to increased carpooling or
transit usage. Land fornerly devoted to enployee parking
could be put to nore profitable uses.

Resi dential areas adjacent to commercial areas would be
spared the problenms of spillover. In addition, the use of
vehicle free zones in shopping areas would aesthetically im
prove residential and comercial areas.

The case studies already denonstrated the need for pro-
tecting shopping trips. Stores and shoppers w Il benefit

from the proposed plan to the extent that spaces fornerly oc-

cupied by long-term conmuter parkers would now be free to neet
the relatively short-term demands of shoppers.

Local governnents will benefit in two ways. First, park-
ing nmeasures would decrease Metro deficits by increasing Metro
rail ridership. Second, nodifications in existing zoning regu-
lations and l|less auto-oriented |land use planning would all ow

land to be used for functions which yield nore tax revenues.

The inpact on parking | ot owners/operators depends upon the
future supply-demand equilibrium The proposed neasures shoul d

decrease demand for commuter parking while allow ng operators to
charge higher rates by elimnating free on-street and residentia
spaces. The San Francisco experience with a 25 percent surcharge
indicated that if the revenue from price increases had gone

to the parking lot owners rather than the city, |ot owners

woul d have profited.



C. | npact on Auto Conmuters

Many aspects of auto commuting are paid for by subsidies
or hidden costs. Parking represents one area which is now heavily
subsi di zed. The proposed plan would gradually force auto comuters
to pay the full cost of parking which for many will double or
triple auto comuting costs.

The out - of - pocket costs for comuting are the price of gas-
oline, oil and maintenance on the autonobile. These costs are
approximately $.07 per mle. A 20-mle per day round trip com
mute, therefore, would cost $1.40 plus parking. Interviews wth
auto comuters on Shirley H ghway indicated that 50 percent of
them paid nothing at all for parking and 80 percent paid $1.00
or less. EEA' s surveys in D.C. and Rosslyn indicated that over
half the auto commuters had subsidized parking. Since a round-
trip bus ticket now costs about $1.40 per day, the costs of auto
and bus comuting are approximately the same for over half of
the commuters.

Even w thout enpl oyer subsidies, auto conmmuters do not pay
the full price of parking. Parking lots also provide a kind of
subsidy. Parking lot owners attenpt to reduce the |losses incurred
whil e holding Iand for devel opnment by charging enough to help cover
taxes and land investnent costs, but rarely succeed in naking a pro-
fit or even fully covering expenses.

Garage spaces are partially subsidized by rents and enpl oyer
contributions. The cost of land coupled with the high costs of
construction woul d require chargi ng $60-$70 per month for parKking.
Real i zing this, devel opers conpeting for tenants have chosen to
build only enough parking to service building tenants and to sub-
sidize parking costs through office rents. This situation devel oped
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because parking is a relatively conpetitive market. Conmmuters
wi Il walk across the street or down the block to save on parking
costs. Consequently, parking garages must price conpetitively.
The presence of heavily subsidized governnment parking, the abun-
dance of lots which charge less than full costs, and the avail- |-
ability of free parking in residential areas limt the anount

whi ch garage owners can charge for parking. Once the practice

of subsidi zing parking costs with office rents becane w despread,
new devel opers followed this pattern and the current situation de-
vel oped.

The proposed plan would raise the costs of parking for nost
commuters. The neasures used would include voluntary elimnation
of enployer subsidies, elimnation of free on-street parking and
parking in residential areas and, where necessary, parking taxes
applied by the local jurisdictions. For those auto commuters now
payi ng only the $1.40 per day out-of-pocket costs, full price park-
ing could double or triple their daily commuting expenses. "Cap-
tive" commuters, unable to carpool or switch to transit, would bear
the full cost of the proposed neasures.

D. I npact on Transit

Aut onobi | es conpete with transit for commuters. Historically,
nmost peopl e wal ked to work or commuted by transit. However, be-
tween 1950 and 1956, transit ridership in Washington, D.C de-
creased 50 percent. During the same period, W despread autonobile
ownership, grow ng affluence, inproved roads, and suburban popul a-
tion growh shifted the nodal split drastically towards auto com
muting. Further deterioration in transit's position occurred al
during the 1960's until, by 1970, three-fourths of the commuters in
Washington, D.C. got to work by auto.
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Shifting community priorities has resulted in a nulti-
billion dollar investment to revitalize transit conmmuting
inthe D.C. area. Parking managenent can support transit by:

e providing fringe lots near |line haul bus and rai
stations nmaking it easy for commuters to drive short
di stances to a convenient transit collection point; and

e raising parking rates to decrease transit costs re-
lative to auto commuting costs.

In creasing parking rates would also allow transit fares to be
increased with | ess diversion back to autonobil es.

Washington, D.C. has conmitted $4.5 to $6 billion to a Metro
rail system Due to unanticipated cost increases, Metro wll
never be able to cover operating and capital costs. Mnimzing
| osses, therefore, has becone an acute probl em because sone | oca
jurisdictions are having difficulty paying their share of the
deficit.

1. Fringe Lots

Local jurisdictions delegated responsibility for Metro-rel ated
par ki ng managenent deci sions to WWATA (Washi ngton Metropolitan Area
Transit Authority). They recogni zed that parking policies would
affect the success of the rail system Since sonme communities did
not want to provide Metro parking lots, the decision affecting size
and | ocation of lots had to be nmade regionally through conprom se
and negotiation. The regional plan would follow a sinmilar pattern
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in extending the nunber of fringe lots. The Silver Spring and
Rossl yn case studies identified significant needs for additional
park 'n ride spaces. Even WWATA acknow edges that 37,000 riders
may be lost daily by 1992 because of insufficient parking.

The negative soci oeconom c inpact of fringe lots for buses
may be mnimzed by using existing shopping center parking |ots.
This is an ideal set-up because peak parking demand for commuters
occurs during those hours of the day when the demand for parking
by shoppers is relatively low In the evening and weekend hours
when shoppi ng demand peaks, conmuter transit parking demand is
low. Local communities have trenendous "horse-trading” power with
devel opers and can use zoning variances and tax all owances to
secure fringe lot spaces. Local comunities can also construct
fringe lots.

Conceptual ly, fringe lots are the result of noving parking
spaces fromthe Core to the periphery of the region. A recent
neeting of transit personnel from San Francisco, To-
ronto and other major urban centers stressed the inportance of
nmovi ng these spaces out to fringe lots. These commnities found
that availability of park 'n ride spaces for bus and rail comuters
was vital to the success of their transit systens.

2. Transit Deficits

The price of parking is integrally related to transit defi-
cits. As discussed previously, the cost of auto comuting and transit
commuting i s approxi mately equal when parking is provided free.
The regional plan would increase the nodal split to transit and
at the same time allow transit fares to be increased w thout di-
verting as many transit riders back to autos.

The nmeasures suggested in the regional plan will increase
transit ridership by 20,700 by 1980 and 123,000 by 1990. These
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riders would contribute about $10 mllion per year in addi-
tional revenue by 1980 and $60 million by 1990. These revenue

i ncreases woul d substantially reduce the projected Metro operat-
ing deficits.

E | npact on Econom ¢ Growt h and Devel opnent

Par ki ng managenent affects the |ocation and form of new de-
vel opnent. The | and use pl anning process determ nes how vari ous
| and parcels should be zoned; and the zoning process sets m ni mum
parking requirenments for each land use. Parking is, therefore,
already an integral part of the | and use and zoni ng process.

The target area studies indicate that communities in the D.C

area conpete for new devel opment. Devel opers choose those areas
which seemto offer the highest rate of return on their invest-
ment. Since nmany devel opers may see parking restrictions as a

potntial threat to profitability, they could avoid those areas in-
stituting the strictest parking neasures.

The target area studies, however, indicate that economc at-
tractiveness of an area probably overrides its parking poli-
cies in affecting devel opers' decisions. A change in parking
managenent policy in Rosslyn, for exanple freezing parking
at its present level, could decrease the attractiveness of the
area for new devel opers. However, the inherent attractiveness
of the area, its proximty to D.C., tax rate, existing devel op-
ment and access to Metro would probably allowit to grow de-
spite a parking freeze. This is especially true if simlar
par ki ng measures were inposed in other parts of the Core.

| ncl udi ng par ki ng managenent in the zoning and | and use de-
ci sion nmaki ng processes to reduce reliance on the autonobile is
t he nost powerful strategy proposed in this plan. In the D.C
Core, a freeze on future parking would save devel opers $30 mllion
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per year by 1990. In Centreville, a decision to encourage high
density townhouse devel opnent as opposed to single famly unit
sprawl would allow transit to conpete with autonobiles as the
primary form of commuting.

Par ki ng managenent woul d not beconme a separate function; it
woul d be integrated into the regional and |ocal community |and
use, transportation and air quality planning processes. The im
pact of these neasures would therefore be felt over a |onger
period of time and have nuch m | der soci oeconom c inpacts than
the short-term neasures.
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CHAPTER | X

AlR QUALI TY* AND ENERGY | MPACTS

A Present Air Quality

In 1974, the air quality standards for photochem cal
oxi dants, carbon nonoxide and nitrogen dioxide were all ex-
ceeded in the Washington, D.C area. Maxi mum concentrations
of carbon nonoxi de and photochem cal oxi dants have been con-
sistently over twice the applicable Federal anbient air quality
standard. N trogen dioxide levels were only slightly over
the standard in 1974.

Tabl e 19 shows a summary of maxi mum observed pol |l utant con-
centrations for these auto related pollutants for the National
Capital Air Quality Control Region.

Ceneral |y maxi mum concentrations of auto related pollutants
have changed little over the last three years in the D.C. area.
One- hour CO concentrations dropped slightly in 1974 and are about
15 percent over the standard. Violations of the eight-hour and
one- hour concentrations have consistently been observed in the
District of Colunbia apparently due to the higher concentration
of vehicle use in this area than the suburban areas.

It is somewhat surprising that |evels of carbon nonoxide
i n Washi ngton have not dropped off over the |ast several years.
In other netropolitan areas saturated with high auto use, CO
| evel s have been dropping due to em ssion controls on new aut o-
mobiles. The lack of an observable reduction in COlevels in
D.C. may be attributable to continued increases in vehicle traf-
fic and/or atypical meteorlogical stagnation patterns during the
1972-1974 time period.

*

Appendi x C presents the general analytical procedure used in

this study to assess the air quality inpact of a parking manage-
ment pl an.
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TABLE 19

AR QUALITY REG ONAL SUMVARY

POLLUTANT MAXI MUM LOCATI ON
(Averaging Tine) CONCENTRATI ON
Ag/m3
Car bon Monoxi de
(1-hour) 1972 | @ -----
1973 49, 000 District of Colunbia, Core
1974 46, 000 District of Colunbia, North
Primary Std. 40, 000
Car bon Mbonoxi de
(8-hour) 1972 24,000 District of Colunbia, East
1973 22, 000 District of Colunbia, East
1974 26, 500 District of Colunbia, North
Primary Std. 10, 000
xi dant s
(1-hour) 1972 400 Prince CGeorge's County
1973 420 Prince Ceorge's County
& Al exandria
1974 440 District of Colunbia, North
Primary Std. 160
Ni trogen Di oxide
(Annual Average)
1972 98 District of Colunbia, Core
1973 110 Prince CGeorge's County
1974 110 Prince CGeorge's County
Primary Std. 100
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Maxi mum concentrations of oxidants, which result from
at nospheric reactions of hydrocarbons, nitrogen oxides and
sunlight, have increased slightly each year over the |ast
three years. Al though precursor hydrocarbon em ssions of
new autonobiles are being reduced, the relative inportance
of other hydrocarbon em ssion sources and the conpl ex nechan-
i sms of oxidant formation nmake oxidant control difficult.

H gh oxidant levels are a regionwi de problemin the D.C
area. The oxidant standard is being exceeded at every sanpling
station in the region. The highest observations are often in
suburban areas. This can be attributed to the tine of reaction
involved in converting primary em ssions into oxidants.

During this reaction time, contam nated parcels of air often
nove away from the source of emssions. In this way enissions
on one side of the region can inpact oxidant |evels on the other
side. The general |ack of reduction in oxidant levels is pro-
bably best attributed to continued growth in regi onw de vehicle
use in the 1972-1974 tinme period.

In 1973 and 1974 the primary air quality standard for nitro-

gen di oxide was violated in the Maryland suburbs of Washi ngton,
D.C. Like oxidants, nitrogen dioxide may prove to be a region-
wi de problem N trogen oxide em ssions, nostly NO nust be
oxi di zed to form NO,. During the time of reaction parcels of

air nmix and travel throughout the region. Because of this nitro-
gen oxi de em ssions throughout the region are likely to inpact

on the areas having hi ghest concentrations of this pollutant.

B. Ar Quality Projections

Wth or without a parking managenent plan, the future air
quality of the entire National Capital AQCR will be a function
of the tenporal and spatial distribution and nmagnitude of the
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various pollutant em ssion sources. For secondary pollutants
such as photochem cal oxidants and nitrogen di oxi de which are
produced from primary hydrocarbon and nitrogen oxi de em ssions,
phot ochem stry and pollutant interactions are also of inportance.

In order to estimate the future change in air quality due
to parking managenent, regionw de em ssions inventories should
be constructed for CO hydrocarbons and nitrogen oxides. Tables
20, 21 and 22 give regionw de projections of these pollutants
for 1972, 1980 and 1992. These em ssion projections are based
on long range planning studies by COG with extrapol ation of
data to 1980 as required. The inventories for carbon nonoxide
and hydrocarbon em ssions are both keyed to those periods of the
day having the greatest inpact on air quality for these pollutants.
Mor ni ng hydrocarbon em ssions react to form high afternoon oxi-
dant levels, and carbon nonoxide em ssions in the |ate afternoon
and evening are nost likely to cause high CO concentrations.
Regi onwi de, autonobiles presently account for about 80 percent of
CO 65 percent of hydrocarbons, and 45 percent of nitrogen oxide
emssions. As stringent limtations on autonobiles are inple-
mented, and the dirtier vehicles are renoved fromthe in-use
fleet, the absolute and relative contribution of autonobiles to
adverse air quality will decrease. These projections do assune
hi gh efficiency and effectiveness for future em ssion controls.
To the extent this is not the case (as em ssion controls have not
been totally effective in recent nodel years), the role of the
autonobil e could be significantly greater and the air quality of
regi on correspondi ng worse than the figures presented in the
remai nder of this report.

Detail ed em ssion inventories have not been devel oped for
use in assessing the air quality inpact specific to subregions
of the National Capital AQCR  Because oxidants and nitrogen
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TABLE 20

REG ONAL EM SSI ONS PRQIECTI ONS
CARBON MONOXI DE
t ons/ peak peri od/

Eni ssi on Sour ce 19722/ 1980 19922/
Aut onobi | es 127 175 85
(83% (48% (24%
Trucks & Buses 101 134 192
(11% (36% (55%
G hers 49 58 72
(5% (16% (21%
TOTAL 877 367 349

1/ Peak period = 2-10 p.m

2/ From COG Techni cal Report #3, June 1974, "Air Pollution
Em ssions Analysis of Long Range Transportation Plans
for the National Capital."

3/ Ext rapol at ed val ues.
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TABLE 21

REG ONAL EM SSI ONS PRQIECTI ONS
HYDROCARBONS
t ons/ peak period 1

. 2/ 2/
Em ssi on Source 1972 198 03/ 1992
Aut os 41. 2 22.0 6.7
(70% (57% (27%
Trucks & Buses 6.0 7.3 9.4
(10% (24% (40%
O hers 12.2 9.1 8.7
(20% (19% (35%
TOTAL 59.4 38.4 24. 8

1/ Peak period 6 aam to 9 a.m

2/ From COG Techni cal Report #3, June 1974 "Air Pollution
Em ssion Analysis of the Long Range Transportation Plan
for the National Capital."”

3/  Extrapol ated based on EEA projections of autonotive eni s-
sion factors and general trend projections of other sources.
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TABLE 22

REG ONAL EM SSI ONS PRQIECTI ONS
NI TROGEN OXI DES

t ons/ day
L 1/ |/
Eni ssion Sour ce 19721/ 1980 1992
Aut os 27.3 8.7 4. 34
(45% (16% (6%
Trucks & Buses 6.1 10. 4 15. 15
(109 (19% (219
O hers 27. 4 35.2 52.41
(45% (65% (73%
TOTAL 60. 8 54. 3 71.90

1/ Aut onotive projections based on EEA' s em ssions projections
model and 1992 COG estimates, remaining trends devel oped
fromDraft COG Report "1985 Air Quality.”
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di oxi de both require chemcal formation reactions in the

at nosphere before high concentrations are observed, both are
consi dered regi onwi de problens and are nornmally not dealt
with at the subregional level. Air quality projections for
these two pollutants based on overall regional conditions are
shown in Table 23.

Carbon nonoxide is, however, anenable to localized inpact
analysis. Sanple |ocalized analyses are presented in the case
studies. For the purpose of assessing the regionw de plan, how
ever, only general regionw de em ssion trends, assum ng source
honogeneity, and projecting reductions in CO based on the region-
W de em ssion inventory will be used. Projected maxi mnum CO
| evel s based on the overall regional em ssion projection are also
shown in Table 23. The projection indicates that a CO 8-hour
standard will be net in the National Capital AQCR during the
1980’ s.

C Ar Quality Inpact of Parking Plan

Al t hough vehicle mles travelled (VMI) is often used as
a surrogate for emssions reductions, emssions of CO hydro-
carbons and nitrogen oxides from autonobiles are in fact a
conpl ex function of the frequency and manner in which the ve-
hicle is operated. Certain em ssions due to fuel evaporation
are independent of operation. Qhers such as high hydrocar-
bons and carbon nonoxi de em ssions while the engine is cold
are a function of the nunber of trips and duration between
trips. Running emssions are in turn a function of both the
mles travelled and the speed of travel. Projection of ems-
sion reductions due to parking strategies is further conpli-
cated by the fact that each year and nake of car wll have a
specific system for em ssions control and specific em ssion
characteristics which can change wth vehicle age, |evel of
mai nt enance and the accunul ation of m|eage.
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TABLE 23

PRQIECTED OXI DANT, N TROGEN DI OXI DE AND

CARBON MONOXI DE LEVELS BASED ON REG ONW DE EM SSI ONS
PROJECTI ONS W THOUT PROPOSED PARKI NG
MANAGEMENT EFFORTS | N EFFECT*

Year Car bon Monoxi de
8-hr average
jpg/m

1972 24, 000

1980 10, 000

1992 9, 500
Federal Anbi ent

A'r Standard 10, 000

Phot ochem cal **
oxi dant's
peak hour pg/m

400

310 (260)

210 (168)

160

Ni trogen Dioxide***
annual average

pg/m3
98

87

115

100

Assumes 1972 to be a representative air quality year
Constructed from em ssion inventory and air quality data

presented el sewhere in study.

xi dant val ues reflect the use of EPA s non-linear Appendix J
Use of a linear approach

hydr ocar bon/ oxi dant  rel ati onshi p.

wll give greater inprovenments in air quality.

parent heses reflect use of a linear relationship.

Val ues in

Ni trogen dioxide |levels are assunmed to be proportioned to

total nitrogen oxi de em ssions.
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In spite of these technical conplications, one nust have
a feel for the air quality significance of a parking manage-
ment plan. To do this, an estimte has been nmade of the short
termand long term plans' effects on mles driven and trips
made in the National Capital AQCR in 1980 and 1992. The analy-
sis focuses on the periods of the day nost inportant to high
concentrations of the identified pollutants: 6 to 9 a.m for
hi gh oxi dant |evels due to norning hydrocarbon em ssions, 2
to 10 p.m for high eight-hour average CO concentrations, and
a full 24 hours for the annual average NO., concentrati on.
Since em ssions are both a function of trip length and fre-
quency, both auto use "indicators", nunber of trips and vehicle
mles travelled, were examned for 1980 and 1992.

Table 24 shows the distribution of regionwide travel in the
1980' s which was used in predicting air quality inpact, given
by general type of trip and time of day.

As presented in Section V, the inpact of parking manage-
ment has been analyzed in three elements: the reduction in auto
use due to existing parking neasures in the Washington area, the
reduction due to proposed neasures ainmed directly at parking use,
and the long-term inpact of land use and zoning neasures. EXist-
ing and proposed neasures are designed to reduce only work com
nmute trips and non-hone based trips dependent upon comuter auto
use. The estinmated inpact of the proposed and existing parking
managenent mneasures on regi onwi de comuter and non-hone based
trips is shown in Table 25.

Based on these figures, one can estimte the inpact of region-
wi de parking nmanagenent on total auto usage. Table 26 shows the
estimated reductions in trips and VMI for 1980 and 1992 for the
three time period of concern.



- 142-

TABLE 24

ASSUVED DI STRI BUTI ON OF
AUTO DRI VER TRI PS
1980 and 1992

Trip Type Percent Trips Percent VMI*
Hone-t o-work, Core 7 11
Hone-t o-work, Non- Core 21 26
Home- t o- shoppi ng 20 14
Hone- t o- ot her 32 34
Non- Hore based 20 14

TEMPCRAL DI STRI BUTI ON

OF TRIPS
Mor ni ng Peak CO Peak Remai nder
6-9 a.m 2-10 p.m of day
Hone-t o- wor k 45% 50% 5%
Home- t o- shoppi ng 5% 45% 50%
Hone-t o- ot her 10% 50% 40%
Non- Hone 10% 50% 40%

Assunmes core commute - 9 niles, non-core commute - 7 mles,
shopping - 4 mles, other - 6 mles, and non-hone based - 4 mles.
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TABLE 25

PERCENTAGE REDUCTI ONS [N
AUTO USE DUE TO
PARKI NG MANAGEMENT

Per cent Reduction

1930 1992
Commute  Non- Hone Commut e Non- Home
based based
Exi sting Measures 2.0% 1. 5% 1. 4% 1. 0%
Proposed Par ki ng
Use Measures 1. 7% 1.6% 1.2% 1.1%
Proposed Zoni ng and
Land Use Measures - - 6. 2% 4. 2%

TOTAL 3. 7% 3.1% 8. 8% 6. 3%
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TABLE 26

REDUCTI ON | N REG ONW DE
AUTO USE
BY TIME O DAY*

Per cent age Reducti on

1980 1992

Trips VMl Trips VMT
6:00-9:00 a. m 2. 8% 3.0% 6.5% 7.0%
(oxidant related
peak peri od)
2:00-10: 00 p.m 1. 7% 1.8% 3. 7% 4. 1%
(CO rel ated peak
peri od)
Overal | 24-hour 1. 7% 1. 8% 3. 7% 4. 1%

* Includes inpact of existing parking nmeasures and proposed
use and zoni ng neasures.
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Both the nunber of trips and nunber of mles are useful
surrogates for emssions, the forner representing start-up
em ssions and the latter running emssions. Ten to thirty
percent of the auto HC and CO em ssions can occur during
start-up of a cold engine. As new cars (and associ at ed
controls) cone into use between now and 1992, this relation-
ship may change but the two figures, trips reduction and VM
reduction, should bracket the range of emssions reductions.
For nitrogen oxides, cold start enissions are |ow and VMI
shoul d be a nore representative surrogate for these em ssions.

Taking into account the relative contribution of auto-
nmobi l es in 1980 and 1992 to total HC, CO and NO em ssi ons
as depicted in the COG projections presented earlier, ogne
can estimate the inpact of parking nanagenent on air quality.
Regi onwi de reductions in CO levels would be on the order of
0.8 percent in 1980 and 0.9 percent in 1992. These reductions
wi || accel erate achi evenent and prol ong mai nt enance of the CO
air quality standards in Washington, D. C

xi dant | evels would be expected to drop about 1.5 percent
by 1980 and 1.8 percent by 1990. For nitrogen oxides, the reduc-
tions would be 0.3 percent in 1980 and 0.2 percent in 1992. Since
both the oxi dant and nitrogen di oxi de standards are projected
to be exceeded in 1992, any reduction in the precursors of these
pol lutants will have sonme benefit.

These reductions are not |arge but in regions such as Wash-
i ngton where auto-related pollutant standards will be difficult
to attain and nmai ntain, parking managenent can serve as one of
many control strategies to help reduce overall em ssions and
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thereby inprove air quality. The big reductions achievable
in the 1970's through initial control of all em ssions sources
w Il no |onger be available in the "80's to further reduce

em ssions.  Em ssions reductions on the order of one to two

percent are typical of the neasure available in this tine
frame.

One nust also keep in mnd that the baseline projections
devel oped by COG and used to assess the inpact of parking
managenent assune conplete and effective attai nnent of the
auto em ssion standards called for in the Cean Air Act.
These standards have yet to be achieved. To the extent they
may not be realized in ternms of timng or effectiveness, the
role of autonobiles in regional emssions wll increase, the

air quality wll be worse, and the inpact of parking nmanage-
ment will be greater.

D. The Energy | npact

In addition to air quality inprovenents and Metro deficit
reductions, the proposed regi onal parking managenent plan can
potentially reduce energy consunption. Bus and rail are gener-

ally nmore energy efficient commuting nodes than private auto-
mobi | es.

The key variable in assessing relative energy efficiency
is the load factor. Table 27 indicates energy consunption per
passenger nile for auto and bus for various load factors. Rail
is the nost energy efficient comuting node whet her operated at
full or typical load factors. Auto-drivers diverted to other com
muting nodes woul d becorme bus riders, rail riders (or bus/rai
conbination), park 'n riders, bicyclists, etc. They would trave



- 147-

TABLE 27

ENERGY USE FOR URBAN PASSENGER
TRANSPCRT, 1970

Vehi cl e Ener gy per Load Seat s
Passenger-ml e Fact or er
(btu's) (N ehicl e
Mot or bus 3, 700 18* 50
666 100
Aut onobi | e 8, 100 28* 5
2,270 100
Electricl/ 2,400 20* 72
Rail 480 100

Typi cal average | oading

1/ For the average 1970 rail systemat a 20 percent | oad
factor, energy consunption was 4,100 btu's per passenger
mile. BART achi eves the 2,400 btu consunption rate due
to its light weight design and Metro should do |ikew se.

SOURCE:  Hirst, "Energy Inplications of Several Environnental
Quality Strategies", 1973.
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during the peak period when occupancy rates are nearly 100
percent or off peak when narginal energy consunption woul d
be quite | ow.

For this analysis, the energy consunption inpact was
approxi mated by assuming first that the estimted 74, 000
trips diverted in 1980 split to Metro bus (36% and Metro
rail (64% in the sane percentages as general ridership in
1990. An auto occupancy rate of 1.4 persons per car was
al so used for existing passenger trips. Using these assunp-
tions, the energy savings is approximately 3.8 x 102 btu's.

Converted to gallons of gasoline, this anmount to 42,000 gallons
per day.
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GLOSSARY

Alr Quality Control Region (AQCR): A total 247 areas designated
by EPA based on jurisdictional boundaries, urban-industrial
concentrations, conmon atnosphere areas and other factors
necessary to achieve air quality standards.

Aut o-free zone: Section of the CBD reserved for non-auto use:
pedestrians, bicycles, mni-buses.

Central Business District (CBD): The "downtown" section of a city
containing but not limted to the "Core" (the heart of
busi ness, commercial, financial and administrative activity,
which is usually the area having the greatest parking demand).

Feeder bus service: High frequency, short route bus service de-

signed to take comruters from hone to rapid rail or express
bus stations.

Home-to-work trip: One-way trip for the purpose of commuting to
or fromwork. Non home based work trips are m d-day
excursions for lunch, business, etc.

Kiss-and-ride: An auto trip where the trip-maker is driven to
the transit station and thus does not require parking space.

Long-range plan: For the purpose of this study, a parking manage-
ment plan inplenmentable by 1990.

Measure: Mechanismthat allows sone formof regulation over

parking, usually through supply or pricing. One or nore
measures make up a parking managenent plan

Metro: In this study, refers to the rapid rail service to be
provi ded in the Washington Metropolitan Area, beginning in
1976. (The term Metrobus is used to describe bus transit.)
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Modal Split: That portion of the population which travels by
various nodes (i.e., auto driver, auto passenger, bus
rider, walker).

Park and Ride: A bi-npdal trip made by auto and bus or auto and
rail, where the trip maker is the auto-driver, and thus
requires a parking space at or near the transit station.

Peak parking demand: The maxi num demand for parking spaces from
comuters, shoppers and other visitors to the CBD, believed
to occur in Washington between 11 a.m and 12 noon

Peak period: The tine when nost travel is occurring. In the
morning this is usually 6-9 a.m  The evening peak period
occurs between 5-7 p.m but the concentration of traffic
Is less than in the norning.

Short-range plan: For the purposes of this study, a parking
managenent plan that is inplenmentable by 1977-1980.

Spillover: Condition that results when commuters, shoppers and
other visitors to the CBD choose to park in residential areas
(usually on-street, free spaces) rather than use CBD,
parking facilities.

Transportation Control Plan (TCP): Plans devel oped by EPA for
twenty-nine metropolitan areas who otherw se would not have
met National Ar Quality Standards by the 1975 deadline. The
TCP involves a combination of transportation controls to re-
duce em ssions including carpooling, nass transit usage and
notor vehicle restraints.

Vehicle Mles of Travel (VMI): A quantity of vehicle usage that
acts as a surrogate for vehicle-produced pollution, energy
consunption, etc.

Vehi cl e occupancy: The average nunber of persons per autonobile
for a certain area or trip-type.
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D.C. RESIDENTIAL PERM T
PARKI NG PROGRAM
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RULES AND REGULATI ONS

RESI DENTI AL PERM T PARKI NG PROGRAM

By virtue of the authority vested in me as Mayor of the District
of Columbia, the following objective criteria is hereby established
to be used in evaluating need for restricted parking in a residential
area in accordance with Section 82 (c) of Regulation 74-25:

For an area, however big or small, to be eligible for residential

permit parking, that area must meet the following criteria:

(1)

(2)

(3)

During any period between the hours of 7:00 a.m. and
6:30 p.m. weekdays, except holidays, the number of
vehicles parked (or standing), legally or illegally, on
the streets in the area is equal to 70% or more of the
legal on-street parking capacity of the area. For
purposes of this criterion, a legal parking space shall
be 20 linear feet.

During the same period as in Item 1 above, 10% or more
of the vehicles parked (or standing} on the streets in the
area are not registered in the name of a person residing
in this area. For purposes of this criterion, the latest
available information from the Department of Motor
Vehicles regarding registration of motor vehicles shall
be used.

Prior to an area being recommended as a residential
permit parking area, the following factors must be
considered:

(a) The clean air requirements of Federal and District
air quality plans.

(b) The possibility of a reduction in vehicle miles traveled.

(c) The likelihood of alleviating traffic congestion, illegal

parking, and related health and safety hazards,

(d) The proximity of public transportation.
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(e) The desire and need of the area residents for
residential permit parking and their willingness
to bear the associated administrative costs.

f) The need for parking for periods in excess of
two hours for business establishments and the
general public for religious, health, or education
purposes; and

(9) The need for parking regulation to maintain the
stability of neighborhoods.

Interested persons residing in impacted areas may submit
written petitions reflecting the majority viewpoint on the program
to Mr. Martin K. Schaller, Executive Secretary, Executive Office
of the Mayor, Room 528, District Building, 14th and E Streets, N. W.
Washington, D. C. 20004.

Walter E. Washington
Mayor



Questi on:

Answer :

Questi on:

Answer

Questi on:

Answer :

Questi on:

Answer :

Questi on:

Answer :

Questi on:

Answer :

Quest i on:

Answer :

Question:

Answer :

~165-

RESI DENTI AL PERM T PARKI NG PROGRAM

Wiat are the proposed hours of enforcement for the
Progr anf?

The pernmit parking restriction wll
to 6:30 p.m, Wekdays,

be in effect from7:00 a.m
Except Hol i days.

VWat effect will the program have on parking in evenings or on
weekends?

The programwill not be in effect at all during these periods.

VWat areas will the program affect?

The programis city-wide and will be inplemented on a petition
basis. Al inpacted areas will be served.

How wi || citizens know where they can park legally for nore
than 2 hours?

A zone systemwill be established throughout the city and each

inpacted area within the zones will be signed to indicate the
two- hour limt.

How will the zones be established?

There will be 8 zones and the boundaries will coincide wth
exi sting ward boundari es.

How will the stickers be issued?

Wien an area has been approved, stickers can be obtained from
the Department of Mdtor Vehicles.

WIl there be a charge for the stickers?
Yes, but it will be mniml and designed to cover the

progranis administrative costs. The cost is expected to be between
five and ten dollars.

W1l the programinsure residents a parking space in front of
their hones?

No, but it should provide each resident an opportunity to park
in the general vicinity of their hone.
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WII out of town guests, househol d enployees and visitors
be subject to the two-hour restriction?

Yes, however the Director of the Departnent of H ghways and
Traffic is authorized to make provisions for the issuance of
tenporary parking permts to bona fide visitors of residents
of a designated residential parking area

If there are exenptions, who would qualify?

W are considering exenption stickers for the handicapped
and ot her hardship cases.

How will the restriction be enforced?

The restriction will be enforced by the Metropolitan Police
Department using the standard nethod of marking tires and
re-checking the tires at certain intervals during the day.
each vehicle

|f residents have nore than one vehicle, wll
be able to display a sticker?

Each vehicle belonging to a resident of an affected area
woul d be eligible for a sticker

Can a city resident fromone zone park for nore than two
hours in another zone?

No, %jst|cker is only valid in the zone in which it has been
| ssue

WIIl the stickers be transferrable?

No, each sticker will bear the vehicles |icense nunber and
if the nunbers don't correspond, the vehicle will be ticketed

WI | students and other tenporary residents be eligible for
stickers?

Yes, but only if the% can prove that they are actual zone
residents and neet the District's requirements for vehicle
registration.
How often will the stickers have to be renewed?

Annual | y.
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Is this programnow in effect in other cities?

Yes, simlar prograns have been quite successful in
Boston, Canbridge, WImngton and Ri chnond.

When can the program be inpl ement ed?

W are confident that the program can be inplemented in
certain areas of the city some time this summer.
How may vehicles will be affected by the progranf

Qur studies indicate that
be affected.

approximately 10,000 vehicles wll

What alternatives wll
mode of transportation?

these vehicles have in seeking a

Ve Dbelieve that the majority of these vehicles will be able
to utilize our fringe parking programs, the area-w de car
pool program and the inproving bus system

WIIl there be provisions for individuals who live in areas
not adequately served by mass transit?

W are presently studying this problem However, we are
confident that METRO is making positive steps to inprove their
| evel of service from a conprehensive standpoint.

WIl all residents in apartment houses be eligible for sticker?

Yes, the sticker applies to all zone residents.

How can an area become a part of this progran?

Each area nust submt a block by block petition containing
signatures of the majority of the households in each block

WIl an area with a two-hour restriction currently in effect
be eligible for inclusion in the progran?

Yes, this area has already exhibited a need for restricted
par Ki ng.
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PETITION

The undersigned residents of the block of
Street petition the Mayor-Commissioner and City Council

to designate said street as part of the Residential Parking Permit area
by restricting the parking of vehicles beyond a consecutive two (2) hour
period between the hours of 7 a.m. and 6:30 p.m. on weekdays, except
holidays, to vehicles bearing a valid parking permit.

It is our understanding that the residents will bear the
administrative costs of the program and this fee and other aspects of
the program’will be discussed at a public hearing held for each affected
area prior to the implementation.

Signature Address
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APPENDI X B

METHODOLOGY FOR SURVEYS OF
PRI VATE EMPLOYERS W TH REGARD TO
EMPLOYEE PARKI NG
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These informal surveys were conducted in August (Rosslyn)
and Cctober (D.C.) using tel ephone interviews. Lists of
Rossl yn enpl oyers were prepared froma field inventory of
building registers in the Rosslyn CBD and tel ephone nunbers
were obtained fromthe Northern Virginia Directory. In the case
of D.C., nanes of private enployers were pulled fromthe Yell ow
Pages according to category and |ocation. The surveys were
bi ased towards | arge enployers to get naxi mum enpl oyee coverage
al though smal | businesses were al so sanpl ed.

Each inquiry followed the same format. The interviewer
woul d ask to speak to the O fice Manager or Personnel Director
who coul d furnish information on enployee parking. The purpose
of the survey (to provide information for a Parking Managenent
Study being prepared for the U S Environnental Protection Agency)
was explained, and the followi ng data collected:

1. Wiat is the total enploynent for this conmpany wthin
Rosslyn (D.C.)?

For what percentage of enployees is parking provided?
What is the cost to the enployee for this parking?

If parking is not provided, is the enployee reinbursed
for parking costs?

5. What is the policy behind provision of parking or re-
i tbursenment tor parking costs to the enpl oyee?

6. Does the enployer offer any incentive to carpool?

The nunber of enployers and the enpl oyees they represent are
given in Table B-1 as well as the nunber of enployees for whom
parking is 100 percent subsidized. The nunber of enployers does
not represent all those who were tel ephoned; in sone instances
it was not possible to obtain the information (the O fice Manager
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was not available, the conpany was not located in D.C. or
Rosslyn any nore, etc.). In cases where no data was col -
| ected, these enployers were not counted in the survey.

These surveys are limted in scope and design but in-
dicate the need for further investigation of the extent of
private enployers' parking subsidies. Parking nanagenment
strategies which fail to consider the inpact of private sub-
sidies may be much less successful than anticipated.

TABLE B-1
RESULTS OF PRI VATE EMPLOYER
SURVEYS
D. C. Rossl yn
Nurmber conpani es sanpl ed 48 29
Nunber enpl oyees represented 11, 891 2,803
Total nunber of enpl oyees
in target area 492, 266 19, 833
Percent of target area em
pl oyees represented in
the survey 2. 4% 14. 1%
Percent of enpl oyees with
fully subsidized parking 48% 84%

Percent who nust pay own
par ki ng 52% 16%



-172-

APPENDI X C

STEPS IN ASSESSI NG THE AIR QUALITY | MPACT
OF A PARKI NG MANAGEMENT
PLAN
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APPENDI X C

STEPS | N ASSESSI NG THE Al R QUALITY | MPACT OF A
PARKI NG MANAGEMENT PLAN

There are seven basic steps to projecting the inpact of
parking nmanagenent on air quality. They are:

(1) Characterize existing air quality
(2) Characterize auto use
(3) Develop a current em ssions inventory
(4) Project total em ssions w htout Parking Managenent
(5 Estimate future air quality w thout Parking Managenent
(6) Estimate future inpact of parking nanagenent on
auto use
(7) Estimate inmpact on future air quality

For maj or nmetropolitan areas nuch of the data necessary to
generate an estinmate of the parking managenent plan inpacts are
readily available in some form Existing air quality, auto use,
and em ssion projections were used in the assessnent of this
proposed in Washington D.C. plan. However, the devel opnent of
site specific data and continuous nonitoring of the program
i mpact can be of significant additional value. For each of the
seven steps, the direction and extent of analysis will be briefly
di scussed bel ow.

Existing Air Quality

To characterize existing air quality one should collect al
avai |l abl e data on nitrogen di oxi de, oxidant, and carbon nonoxi de
for the |ast couple of years. Data should be collected from all
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monitors in the region. Al though summary data for previous
years may appear in various reports of transportation planning
documents, it is best to contact directly those persons actually
conducting the nonitoring prograns to obtain their nost recent
set of data (normally |ess than one year old), find out if pre-
viously reported levels are still considered valid and represen-
tative, and to determine |ocations of nonitoring equi pnent and
the analytical methods used. Wiere possible, data trends should
be evaluated on both a site-by-site and region-w de basis. If
different test nethods have been utilized, potential differences
due to the test procedure itself nust be considered.

The air quality data should be eval uated on the basis of
averaging tinmes consistent wwth Federal or State air quality
st andar ds. For Federal standards the averaging times are one
hour for oxidants, one and eight hours for carbon nonoxi de, and
annual average for nitrogen dioxide.

Exam nation of recent air quality trends will indicate the
extent of auto related air quality problenms (how badly are air
quailty standards being exceeded), the effectiveness of on-going
controls, and the representativeness of each year's data (one
year may have had particularly bad or good mneteorol ogy and con-
current non-representative bad or good air quality).

I n characterizing existing air quality it may be found that
air quality is not nonitored in an area of particularly high
em ssions and where parking managenent is likely to have a
significant effect on auto use patterns. Devel opment of a new
nmoni tori ng program shoul d be considered to characterize this
potential pollutant hot spot and to track the effectiveness of
par ki ng managenment on that area's air quality.
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Auto Use

In the devel opnent of the parking managenent plan, it is
likely that all relevant data on auto useage directly rel ated
to parking spaces has been collected and eval uated. However
one may need to gather or estinmate figures on mleage, trip
frequency, and trip types on a regional or subregional scale in
order to get at pollutant enmissions' inpacts of parking manage-
ment .

Bot h the nunber of trips and | ength of trips influence
autonotive em ssions (cold start-up em ssions of hydrocarbons
and carbon nonoxide are typically high). The distributions
of auto use by tine of day can affect the inpact of the em ssions
on air quality (early norning em ssions of hydrocarbons are not
influential on afternoon oxidant |evels). Tenporal distribution
of trips may al so indicate which trips and how many trips are
affected by a particular parking measure.

Characterizing auto use by trip-type is necessary for eval-
uating measures ained at particular types of trips (commute,
shoppi ng, business, etc.).

CGeneral information on nunber of trips, and auto ml eage
are normal ly available fromlocal air pollution and transportation
agenci es. Specific information useful in disaggregating sumary
figures by time of day and type of trip nay be avail able from
personal auto use surveys conducted in the area. Were such
studi es have not been carried out, studies carried out in other
cities can be extrapolated. For Washington, D.C. data in the
em ssion projections by COG the 1972 |long range regional plan
and a 1968 personal transportation survey were used to estimate
distribution of trips by type and time of day.
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Current Em ssions |nventory

It is likely that sufficiently detailed em ssion inventory
data on hydrocarbons, carbon nonoxi de, and nitrogen oxides
are already available in air pollution inplenentation plans.
I n adapting existing inventories to the parking nmanagenent
anal ysis, one must consider up-dating the inventory if assunp-
tions regarding control effectiveness have changed. (One mnust
al so check the conpatability of the auto use figures to be used
with those in the inventory. If the auto use figures are in
conflict with the inventory, a revised inventory can be devel oped,
usi ng EPA AP-42 report series on emssion factors. The baseline
inventory, auto use data, and air quality data should all be for
the same year. This may nmean using data fromtwo or three years
past to obtain the desired consistency.

Readi |y available em ssion inventories are nornmally based on
regi on-wi de or county-w de em ssions. For oxidant and nitrogen
di oxi de concentration analysis, where del ays between primary
pol lutant (HC and NO em ssion and secondary pollutant formation
take place, devel opnent of smaller scale inventories is of little
value. For a primary pollutant such as carbon nonoxide, the use
of a localized inventory may be in order. This can be devel oped
usi ng standard EPA inventory techniques and data on |ocalized CO
stationary sources and notor vehicle use. State and local air
pol lution control agencies can often provide insight and necessary
data for devel oping such an inventory.

For short-term standards such as those for oxidants and
carbon nonoxi de nmaxi mum concentrations are |ikely to occur con-
sistently during a particular part of the day. To the extent
t hese nmaxi mum concentrati ons can be rel ated back to em ssions
during a particular part of the day and an emission inventory
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can be devel oped accordingly, a nore accurate representation of
rel evant pollutant emissions will result. In the case of
Washington D.C., the GOC has devel oped the hydrocarbon inven-
tory around the 6 to 9 a.mperiod, and the carbon nonoxi de
inventory around the 2 to 10 p.m period. This is because 6 to

9 a.m HC emi ssions are expected to convert and have a najor im
pact on 12 to 2 p.m oxidant |evels and because anbient CO |evels
are highest in the afternoon period. Either time specific or
daily inventories are acceptable anal ytical approaches at the
present tine.

Projecting Em ssions w thout Parking Managenent

Devel opment, inplenentation, and realization of parking
mangenent neasures and their associated auto use reductions w ||
all take time. As in this study the tine frane of significant
impact, which to a certain extent is dependent on the precise
nature of the neasures thenselves, is likely to be the decade
of the eighties. It would, therefore, be inappropriate to
eval uate these neasures in the context of current em ssions and
air quality and ignore the effects of growh in pollutant sources
and the effects of on-going or planned control efforts. Emssion
and air quality levels nust be estinmated for appropriate future
years to obtain a neani ngful assessnment of parking nanagenent.

I n projecting em ssions one nust take into account the conbined
effects of source growth, the inpact of retirenent of ol der
sources, and the effects of various State, Federal, and Local
em ssion control prograns.

This can prove to be a conplicated and tedious task. For-
tunately, however, as with the baseline inventory, one or nore
exi sting em ssion projections are likely to be available for any
maj or metropolitan area. In Washington, D.C., for exanple, pro-

jections to 1975 and 1977 were prepared for use in the Transportation
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Control Plan, projections to 1985 were devel oped in support
of Air Quality M ntenance Planning efforts, and a 1992 pro-
jection of em ssions was done as a part of the long range
transportati on plan consistency assessnment now required by
the Federal H ghway Adm nistration

When using existing projections one should consider the
validity of the growth rate, and control progranms' assunptions
used in the original projection exercise. |f data are drawn
fromtwo or nore different projections, consistency between
t hem nust be established.

If original projections are to be devel oped either because
previous efforts are outdated, cannot be validated or provide
insufficient detail, procedures used by local air pollution
agencies should be followed as closely as possible. Ceneralized
gui dance can be found in EPA's 13-volunme Air Quality Mintenance
Pl an Cui delines series.

Future Air Quality w thout Parking Managenent

Projecting future air quality involves estimating the inpact
of shifts in the quality and type of emssions, as reflected in
the em ssion projections, on air quality as a function of the
| evel or levels observed in the baseline year. The sinplest of
approaches, which is typically used, is to assune a proportiona
change relationship between em ssions and air quality. For
pol I utants such as carbon nonoxi de or ntirogen di oxi de the
followng is applicable:

- Ei
G = CO x &=
wher e,
G = projected air quality level.
Co = observed base year air quality level
Eo = baseline year total em ssions.

Ei the projected total em ssions.
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Because oxidants are produced through conpl ex hydrocarbon
reactions in the atnosphere, a non-linearity factor is often
introduced. A typical fornula for projecting oxidant air
quality is:

G = (Co x Fo x EB)/(Fi x Eo)
wher e,

G = projected oxidant air quality |evel

Co = observed base year air quality Ievel

Fo = weighting factor which accounts for any non-
l'inear relationship between hydrocarbons
emtted and oxidants observed in the baseline
year.

Fi = the weighting factor in the projected year.

Eo = baseline year total hydrocarbon eni ssions.

El = the projected total hydrocarbon em ssions.

The factors Fo and Fi are based either on aerometric datal
or on an assunption of direct proportionality between hydro-
carbon em ssions and oxidant concentrations, i.e., Fo=Fi=l.0
The exact relationship is still not known.

Par ki ng Managenment's Effect on Auto Use

To assess the inpact on auto use of the parking nanagenent
pl an one nust clearly define the cost and supply assunptions
explicit or inplicit in the baseline air quality and em ssions
projections. The baseline projection is likely to reflect a
status quo assunption (i.e., price levels and structures, types
of parking and ratio of parking to travelers unchanged). From
this baseline one nmust then identify price changes, and supply
changes expected in the year in question due to the plan and
eval uate which trips and which travelers will face these incre-
mental changes.

1/ For exanple Appendix J, "Requirenents for Preparation
Adopting, and Submttal of |nplementation Plans," Code
of Federal Regul ations, 40 CFR 2.100.
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In this study, those travelers facing price increases due to
elimnation of previously free parking were diverted on the basis
of the full price for the duration of parking typical to the trip
type in question (comute, shopping). Those facing increases in
price due to rate increases were diverted based on the shift in
price before and after parking managenent. Diversion of trips

in essence reflects the shift in the split of travelers between
driving and parking, and carpooling or using mass transit. A
series of diversion curves (exanples on the next page) were

al ready avail abl e for Washington from previous work in the area.
| f diversion estimates specific to the region being anal yzed

are not available, data fromother cities can be reasonably sub-
stituted. Di version curves based on cost ratios and tinme ratios
of autos vs. transit are particularly useful in this respect.
These kinds of curves are also available for the Washington area. 1/

Wiere free or cheap parking is elimnated with substitutable
space avail able, proportional diversion due to increased cost and
tine is appropriate. \Were alternative space is not avail able
one nust assunme 100 percent diversion to transit or carpool. How
ever, this assunption can be inappropriate if the supply/demand
i nbal ance is great and alternative nodes of travel are not adequate.
Under such conditions, cruising in search of space and chauffeuring
of travelers can actually increase auto use and associ ated em s-
sions. These conditions should be avoided.

New and better parking can be evaluated in a reverse eval ua-
tion of transit diversion as in the case of fringe |ot devel opnent.

Operating on these principles one can approxi mate the changes
intrips (nunber of trips, length of trips, and destinations) due
to shifts in parking supply (volume, cost, and location). D s-
tributing travel by type of trip and time of day is useful in

1/ Modal Split Curves in "Software Systens Program Devel opnent",
DOT, UMIA, 1974,
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this respect (e.g., |s parking supply constrained at any

particular tine of the day and which travelers will face
this constraint or to what degree are norning and afternoon
peak traffic flows affected by nmeasures ained solely at com
muters).

The goal of this particular exercise is to come up with
an estimate of the reduction in both nunber of trips and mles
travel ed throughout the day resulting fromthe plan

Air Quality Inpact of Parking Mangenent

Enmi ssions of HC, CO and NOy are a function of both trip
length and frequency. Start-up em ssion of HC, and CO are high
while no, is sonmewhat |ow. For this reason the em ssions due to
one five-mle trip are different fromthose due to five one-mle
trips. To date this interaction between trip length and fre-
qguency has been inportant in accurate em ssion characterization.
It is likely to continue to be inportant in future car em ssions.
Data relating the portion of em ssions attributable to start-up
as opposed to running operation cannot be devel oped for autos to
be sol d between now and the year of years being projected. In
this analysis both the percentage reduction in nunber of trips

and nunmber of mles were used to bound the potential reduction
In auto em ssions.

Reducing auto use will stinulate demand for transit. If the
i ncreased denmand is absorbed in current transit service, no
change in transit enmissions need to be considered. |f, however

transit service frequency will be increased due to parking nman-
agement stinulated denand, the net em ssions inpact assessment
nust reflect the negative effect of increased transit em ssions.
Necessary em ssion factors for this inclusion are provided in
EPA's AP-42 report series on emssion rates.
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Percent age changes in notor vehicle em ssions, once derived,
are directly relatable to the projections of emssions and air
qual ity discussed earlier in this Appendi x.



